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SERUM GROWTH HORMONE-BINDING PROTEIN IN DOMESTIC ANIMALS

S. L. Davis

Abstract

This research was conducted to determine if domestic animals have a specific serum
growth hormone-binding protein as previously reported for humans and rabbits and, if
present, to partially purify the protein from serum of pigs, sheep and chickens. All
domestic animal species sera examined were found to contain a protein which
specifically bound GH. Concentrations varied considerably both within and among
species. Sheep and cattle had the lowest concentrations; pigs, geese and chickens
were intermediate; and horses had the highest concentrations. The protein was
partially purified from the serum of pigs, sheep and chickens and, at least in the pig,
the protein appears to be similar in size and amino acid sequence to that previously
reported from rabbits.

(Key words: Growth Hormone, Serum Binding-Protein, Domestic Animals)

Introduction

A protein which specifically binds growth hormone (GH) has been previously reported
in serum from rabbits, rats and humans. These observations are important for several
reasons: First, because this represents a contradiction to the previously held belief
that pituitary hormones were not associated with a binding protein in the blood;
second, because this protein may be involved in the action of GH at the level of the
cell; and third, because additional knowledge of the chemistry and the functions of this
protein could lead to new methods of enhancing animal growth rate and efficiency. In
other words, if we can define the mechanism by which GH acts at the tissue level to
increase muscle protein growth and reduce body fatness, perhaps we can develop
new methods for identifying animals with highest growth potential (to aid in selection of
breeding animals) and/or treating animals directly to increase the production of lean
body mass at the expense of fat.

This serum protein appears to be chemically related to the cellular receptor for GH.
Also, the concentrations of this binding protein in serum vary with age, nutritional
status and sex of the animal. It is possible, therefore, that the binding protein (BP)
may be involved in the cellular action of GH and/or reflective of amount of GH activity
at the cellular level. This study was undertaken to determine if such a BP is present in
serum from domestic animals and to partially purify and characterize the protein.
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Experimental Procedures

1. Binding protein concentrations were estimated using a competitive binding assay
previously published by others (Amit et al., 1990). With this assay, the amount of BP
activity was determined by the ability of a fixed volume of serum to bind 1251-GH.

2. Serum samples were obtained from normal, disease-free animals from within the
research herds/flocks at CIBA-GEIGY Agricultural Research Center by venipuncture or
at time of slaughter. These samples were used to estimate the relative concentrations
of the serum GHBP in different species.

3. For purification of the GP, serum was obtained from one sheep (wether), one pig
(non-pregnant sow) and several chickens (broiler hens) at time of slaughter and
frozen. Because of the low concentration of the BP in serum, a minimum of 1 liter of
blood serum was needed from each species.

4. The BP was purified from sera using a GH affinity column followed by Sephadex
Column Chromatography (Spencer et al., 1988).

Results and Discussion

The relative concentrations (in % specific binding) in the various species were sheep
(5.4 ± 0.9), cow (6.9 ± 2.9), chicken (10.0 ± 0.3), pig (15.0 ± 8.0), goose (14.1 ±
1.9) and horse (26.1, only one sample). In addition, it was observed that yearling
ewes had higher (P<.05) BP concentrations than either pubertal ewe lambs (4 mo) or
older (4 + yr) ewes.

The protein isolated from sera of pigs and chickens appeared to have a molecular
weight of 50,000 to 65,000. Futhermore, partial analysis of the amino acid sequence
of the protein isolated from pig serum revealed approximately 80% of the amino acids
are identical to those previously reported from rabbits (Spencer et al., 1988).

These results indicate that the sera from domestic animal species indeed contain a
specific BP for GH and that it is similar to that previously reported from rabbits and
humans. The physiological significance of this BP is still unknown. However, because
of its apparent similarity to the cellular GH receptor, it could be involved in or reflective
of the cellular action of GH and therefore may lead to methods of altering GH action at
the cell thereby improving animal growth rate and feed efficiency.
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AMMONIATION AND(OR) SUPPLEMENTATION OF
TALL FESCUE STRAW FOR BEEF CATTLE PRODUCTION

T. DelCurto, R. K. Barton, P. R. Cheeke, and H. A. Turner

ABSTRACT

Seventy-two Hereford cross weaner steers were stratified by weight (avg wt = 414 Ibs)
and allotted randomly within stratification to three replications of the following
treatments: 1) meadow hay plus supplemental alfalfa; 2) fall fescue straw plus
supplemental alfalfa; 3) ammoniated tall fescue straw and 4) ammoniated tall fescue
straw plus supplemental alfalfa. The basal diet of hay or straw was fed ad libitum and
sun cured alfalfa pellets were fed at .45% body weight (2 Ibs per head per day). Basal
forage dry matter (DM) intake of ammoniated straw was 5 and 13% lower (P <.10)
than supplemented straw and supplemented meadow hay treatments, respectively.
Total DM intake of steers consuming only ammoniated straw was 17, 21 and 26%
lower (P<.05) than steers consuming supplemented ammoniated straw, supplemented
straw and supplemented meadow hay, respectively. Average daily gains were highest
for steers consuming supplemented meadow hay, intermediate for supplemented
straw and supplemented ammoniated straw, and lowest for steers receiving only
ammoniated straw (1.04, .72, .84 and .38 Ibs, respectively). Results from this study
suggest that tall fescue straw is an adequate winter feed resource, however, urea
based ammoniation did not effectively increase straw nutritive value.

(Key words: Beef Cattle, Straw, Supplementation, Ammoniation, Intake)

INTRODUCTION

Beef cow/calf and grass seed production are important Oregon Agricultural Industries.
In the United States, Oregon ranked first in grass seed production in 1988 generating
228.4 million dollars (Oregon Agric. Stat., 1989). Likewise, beef cow/calf production is
the top Oregon agricultural commodity generating 335 million dollars in 1988, up 16
percent over 1987 (Oregon Agric. Stat., 1989). While these industries are certainly
important to Oregon's economy, they are currently faced with problems which threaten
their economic prosperity.

In the grass seed industry, air pollution concerns dictate a search for alternative
methods of sanitation of grass fields and disposal of straw residue. Propane burners
provide an available method of sanitation without much smoke pollution. The problem
exists with developing methods to remove residual vegetation from the plants thereby
exposing the crown for propane sanitation. If the grass seed residues can be shown
to be an economically viable feedstuff for beef cattle production, harvesting of the
residues will eliminate concerns over air pollution as well as be cost effective for the
grass seed producer.
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Likewise, in the beef cattle industry, large amounts of capital as well as meadow
acreages are devoted to the production of hays for feeding cattle during the winter
months. For Oregon's beef cattle industry, this is a competitive disadvantage in that
many areas of the United States do not have to extensively rely on hay feeding during
the winter months. In addition, concern over the use of public rangelands may force
the beef cattle industry to rely more solely on private rangelands and hay meadows in
the near future. Therefore, finding alternatives winter feeds will decrease the reliance
on extensive hay production, free up meadows for grazing livestock and may be a
more energy efficient (sustainable) form of beef production.

The increased use of grass seed residues as a livestock feed resource may provide
solutions to problems plaguing two of Oregon's most important agricultural industries.
The major problem, however, is finding efficient, economical methods to utilize grass
seed residues as a feed resource. Grass seed residues are a high fiber, low protein
feed and, as a result, low intake and digestibility limit there value as a feed resource.
Numerous approaches have been taken to improve the nutritive value of high fiber,
low quality roughages. Chemical modification such as ammoniation has been shown
to increase the nutritive value of low quality roughages. Most of the successes,
however, are limited to treatment with anhydrous ammonia, a technique not readily
available in many areas of the pacific northwest. Likewise, supplementation of protein
has been shown to increase the intake and use of low quality forages. Few studies,
however, have directly related supplementation to ammoniation as strategies to
improve the nutritive value of low quality roughages. The objectives of this research,
therefore, was to evaluate the influence of urea-ammoniation versus supplementation
on the intake, utilization and subsequent performance of beef cattle consuming tall
fescue straw.
Three separate studies were conducted to address these objectives (see progress
reports section for related research). The following study directly relates to feeding
straw to growing animals during the winter feeding period.

Materials and Methods

Seventy-two Hereford cross weaner steers were stratified by weight and allotted
randomly to three replications of four treatments (6 head/pen). Treatments consisted
of: 1) meadow hay plus supplemental alfalfa; 2) tall fescue straw plus supplemental
alfalfa; 3) ammoniated tall fescue straw and 4) ammoniated tall fescue straw plus
supplemental alfalfa. The basal diet of straw or meadow hay was fed ad libitum and
sun cured alfalfa pellets were fed to supplemental treatments at .45% body weight
(BW; 2 lbs/head/day). Pens of steers were fed chopped roughage once daily and
refused feed was weighed and sampled on a weekly basis. Steer weights were
obtained on a 28 day basis following a shrink (held off feed and water for 16 hours).

The tall fescue straw (Hounddog turf-type variety) was baled and placed into truck
hauling units July 30 through August 2, 1990. Approximately, half of the grass seed



residue was treated with a water/urea solution (50% urea, weight to volume basis) just
prior to baling. Treated and control straw (untreated) were selected on an alternate
windrow basis. The urea/water solution was applied at a rate of 6 lbs of solution per
100 lbs of forage (3% urea concentration). Likewise, moisture content of the treated
straw was strictly maintained at 15 to 30 percent. This was necessary to insure the
proper conditions to facilitate the urea conversion to ammonia. In addition, an extract
of whole soybeans was added to the solution to provide a source of urease to
facilitate the breakdown of urea to ammonia. Some slight equipment modifications
were incurred due the viscous nature of the water/urea solution and subsequent
affects on balers.

The untreated tall fescue straw was analyzed to contain 6.5% crude protein (CP) and
42.8% acid detergent fiber (ADF). After treatment, the straw was found to contain
12.2% CP and 39.8% ADF. In addition, in vitro (test tube) digestibility was improved
by 15% with treated straw. From this data, we are confident that the treatment of the
straw was effective in producing the physical changes of the forage needed to
potentially improve its subsequent nutritive value.

In addition, due to the present concerns over endophyte-infected tall fescue, straw
utilized in these studies were analyzed for endophyte produced ergopeptides. In
summary, no measurable level of ergopeptides (less than 50 parts per billion) were
detected and, thus, had no influence on the results of these studies.

RESULTS AND DISCUSSION

One of the "classical theories" of ruminant nutrition is that as you increase the
digestibility of low quality roughage, intake will increase proportionately. Given the
apparent chemical changes in the treated tall fescue (in vitro digestibility, CP and
ADF), increases in forage intake should occur. However, the intake of the treated tall
fescue forage was 5% less (P<.10) than the untreated straw (Figure 1). Intake of
straw and untreated straw was 8% and 15% lower (P<.10) than steers receiving
meadow hay as a basal forage. Total DM intake of steers consuming only
ammoniated straw was 17, 21 and 26% lower (P<.05) than steers consuming
supplemented ammoniated straw, supplemented straw and supplemented meadow
hay, respectively.

Average daily gain (ADG) reflected intake in that steers receiving meadow hay
displayed the highest level of gain, with supplemented straw and supplemented
ammoniated straw treatments showing intermediate ADG and unsupplemented
ammoniated straw steers displaying the lowest ADG (Figure 2). Although steers
receiving straw plus alfalfa pellets consumed more total feed than steers fed
ammoniated straw plus alfalfa, ADG tended to be higher for the latter group. The
observation suggest that the treated straw is somewhat more digestible and, as a
result, more efficiently utilized. Feed efficiency estimates (feed per pound of gain),
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however, did not differ (P>.10) among supplemented straw and supplemented
ammoniated straw.

Based on results from this study, the use of urea-ammoniation techniques to improve
the nutritive value of grass seed residues does not appear cost effective. Intakes of
the treated straw were relatively low compared to untreated straw and meadow hay
treatments. This observation suggests that the urea based ammoniation process
causes some palatability problems with the basal forage. In addition, the ammoniation
process is designed to render supplementation unnecessary. However, our
performance data indicate that urea-ammoniated forage promoted a 50% reduction in
ADG relative to supplemented straw and supplemented meadow hay feeding
strategies. Therefore, considering the added cost associated with urea-ammoniation
(6 to 10$ per ton), no cost effective benefits are realized.

Although, the urea-ammoniation procedure used in this study does not offer much
promise as a tool to increase the nutritive value of grass straw, there are some
promising aspects to this study. Supplemented straw appears to be an adequate feed
resources for beef cattle production. Steers fed straw plus supplemental alfalfa gained
over .7 pounds per day. In addition, straw represented over 80% of the diet and,
therefore, represents a potentially cost effective alternative to tradition hay feeding
practices.
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EFFECTS OF ZINC, COPPER AND SELENIUM SUPPLEMENTATION ON THE
HUMORAL IMMUNE SYSTEM OF WEANED STEERS.

T.O. Dill, H.A. Turner, D.W. Weber D.E. Mattson, and R. J. Baker

Abstract

The study was conducted to determine the effects of zinc (Zn), copper (Cu) and/or
selenium (Se) on the humoral immune system of weaned steers fed diets deficient in
these minerals at two Eastern Oregon sites. Steers were bled weekly for eight weeks
to measure plasma mineral levels and antibody response to keyhole limpet
hemocyanin (KLH). Zinc was studied at one site where 9 steers were randomly
assigned to treatments of zinc supplementation(z), 3.25 ml injectable zinc-oxide
suspension (100 mg/ml oil) or a control (c). Plasma Zn levels were maintained at
higher (p<.05) levels in supplemented steers from week 3 to 8. Steers were injected
with 0.5 ml KLH on weeks 2 and 5 of the study. Humoral immune response did not
differ (p>0.1) between Zn and C treatments throughout the study period. Copper and
Se were studied at a second site where 20 steers were stratified by weight and
randomly assigned to treatments of injectable 1) Se (1 ml Mu-Se/90.8 kg body
weight), 2) Cu (2 ml Moly-Cu), 3) both Se and Cu, or 4) normal saline solution.'
Plasma Cu levels were higher (p<.05) in treatments 2 and 3 from week 2 through 8.
Immune response was not different (p>.05) between Cu and other treatments.
Selenium plasma levels were higher (p<.05) in both Se treatments on weeks 2
through 5. Immune response was greater (p<.05) in steers receiving only Se than in
Cu only or control steers but was not different from steers receiving both Se and Cu.
Zinc, Cu or Se+ Cu supplementation did not increase (p>.05) humoral immune
response. Increased humoral immune response was seen in weaned steers treated
with Se only and challenged with KLH.

(Key Words: Selenium, Copper, Zinc, Humoral Immunity.)

Introduction

The need for adequate trace minerals for efficient growth and reproduction of animals
has been documented by many researchers (Mayland et al., 1980; Underwood, 1981).
The aspect of health and immunity as affected by trace mineral nutrition has been
studied for about 50 years, with most work being completed recently. Zinc (Zn),
copper (Cu) and selenium (Se) have received much attention in immune response and
disease studies.

'Mu-Se and Moly-Cu were donated by Schering-Plough Corp. Union, NJ.
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Zinc has been demonstrated to be helpful in treating parakeratosis in cattle (Price and
Wood, 1982; Legg and Sears, 1960), and swine (Tucker and Salmon, 1955). Spear
(1988) completed a study where zinc methionine in a feed mixture increased antibody
titers in cattle challenged with parainfluenza 3 virus (PI-3). Reduced thymus weight and
increased leukocyte counts were observed in cattle with Zn deficiency (Bull, 1988).
Other immune system factors observed included lymphoid atrophy, reduced numbers
of immunoglobulin mu (IgM) and gamma (IgG) plaque forming cells per spleen and
reductions in the concentrations of thymic hormones.

Copper is an essential mineral for the formation of hemoglobin in rats (Hart el at al.,
1928). Neonatal ataxia in sheep was found to be caused by inadequate formation of
the myelin sheath that surrounds the central nervous system and supplementation of
Cu reduced the incidence of the disease (Bennetts and Chapman, 1937). Evidence
was found that superoxide dismutase activity declined in Cu deficient animals;
however, more recent studies by Arthur and Boyne (1985) indicated microbicidal
functions of neutrophils were reduced before the reduction in superoxide dismutase
occurred.

Selenium toxicity has been a concern in animal production for over 55 years (Franke,
1934). In 1957, Schwarz and Folts determined that Se was essential in protecting
against necrotic liver degeneration in the rat. The Se containing compound, Factor 3,
was determined to afford the protection from degeneration. Nutritional muscular
dystrophy (white muscle disease) has been prevented in sheep supplemented with Se
(Muth et al., 1958). Recently, Se has received the attention of many researchers
examining immunity. Smith et al. (1984) observed a negative correlation between
mean herd Se blood levels and the prevalence of intramammary infections in 32
Pennsylvania dairy herds. The incidence and duration of mastitis infections have been
decreased with Se and vitamin E supplementation during the nonlactating period in
dairy herds (Smith et al, 1984 and 1988). The humoral immune response to hen egg
lysozyme antigens was increased in beef cattle fed 80 or 120 mg/kg Se in trace
minearalized salt (Swecker et al, 1989). Sheffy and Schultz (1979) observed a
decreased stimulation of IgG forming cells in Se deficient animals. Higher IgG and IgM
antibody titers were observed in cattle challenged with infectious bovine rhinotracheitis
virus when supplemented with Se (Reffett et al., 1988).

Cattle are more susceptible to infection at times of stress such as weaning. In general
this is also a time when animals are vaccinated. If their immune system has the added
problem of mineral deficiency, vaccinations may be of reduced value. Therefore, this
study was conducted to examine the humoral immune response to a foreign antigen
of steer calves with supplementation or deficiency of Zn, Cu and Se.
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Materials and Methods

Zinc Phase: The Zn phase of the trial was conducted at Burns, OR, on the Eastern
Oregon Agricultural Research Center, where cattle have been determined to be
deficient in Zn (Whanger et al., 1987). Nine steer calves were randomly assigned to
either a Zn supplemented (3.25 ml. injectable Zn oxide suspension) (4 steers) or a
control (3.25 ml injected corn oil) (5 steers) treatment. After weaning steers were fed
a diet of corn and native hay deficient in Zn (3.9 ppm). Injections were administered
on weeks 1 and 4 of the 8 week trial. Weekly blood samples were collected from all
animals by jugular venipuncture in vacutainer tubes containing sodium heparin,
centrifuged to obtain plasma and refrigerated until analyzed. Plasma Zn levels were
measured by flame atomic absorption spectrophotometry. Baseline Zn plasma levels
were obtained by sampling one week prior to weaning. The steers were vaccinated
with 0.5 ml of keyhole limpet hemocyanin vaccine (KLH) which contained I mg/ml of
actual KLH on weeks 2 and 5 of the trial. Steers were bled weekly by jugular
venipuncture in normal clot tube vacutainers, allowed to clot, centrifuged to obtain
serum and frozen until analyzed. Analysis was completed using an indirect enzyme-
linked immunosorbent assay (ELISA) with KLH adsorbed to the solid phase (Voller et
al., 1979) with modifications (Dr. Lynn Woodard, Wyoming State Veterinary Lab).
Baseline antibody levels were obtained for a negative control and background
correction factor by bleeding steers the week of vaccination with KLH. The ELISA
procedure was designed to measure IgG levels which will be at measurable levels
within 7 days and reach peak level in 10 to 14 days after initial inoculation (lizard
1987). Peak IgG levels are reached in 7 days following secondary infections.

Copper and Selenium Phase: The Cu and Se phase of the trial was conducted at the
Union Station of the Eastern Oregon Agricultural Research Center where cattle have
been determined to be marginal in Cu and deficient in Se (Whanger et al., 1987).
Twenty steer calves were stratified by weight and randomly assigned to treatments of
1) Se supplemented (1 ml Mu-Se/90.8 kg body weight), 2) Cu supplemented (2 ml
Moly-Cu), 3) SE + Cu supplemented, or 4) normal saline solution. After weaning,
steers were fed a diet of native hay with marginal Cu (5.3 ppm) and deficient levels of
Se (0.02 ppm). Mineral injections were administered on week 1 of the 8 week trial.
Weekly blood samples were collected as stated in the Zn phase. Copper plasma
levels were measured using the same procedure as for Zinc. Plasma Se levels were
determined by an automated fluorimetric method (Brown and Watkinson, 1977).
Baseline Cu and Se levels were determined one week prior to weaning. Humoral
immune response was measured using the same procedure as for the Zn phase with
the exception of vaccination occurring on weeks 2 and 6 of the trial.

Five steers from the Oregon State University research herd at Corvallis were
hyperimmunized with 4 injections of 0.5 ml KLH vaccine at 2-week intervals. Ten days
after the final vaccination these steers were bled and the serum used as a positive
control in the ELISA procedure. To eliminate day to day variation in the time required



for color to develop, all optical densities (OD) readings were done when the positive
control serum reached an OD of 1.0 when diluted to a 1:250 titer.

Statistical analysis was conducted on treatment means using contrasts in the General
Linear Models procedures of the Statistical Analysis System (SAS, 1982).
Comparisons were made between treatments within each sampling period.

Results and Discussion

Zinc Phase: Adequate plasma Zn levels (>0.8 ppm) were maintained in supplemented
steers throughout the trial except weeks 4 and 8, while control steers were deficient
(<0.8 ppm) from week 3 through 8 of the trial. No differences (p>.1) were observed
at any time in the OD readings between treatments. Optical densities are listed in
Table 1. There appeared to be a decreased initial and secondary immune response in
Zn supplemented steers. This is in contrast to Spear's (1988) finding. The animals
were fed zinc methionine and were deficient when initial vaccination occurred in his
trial. Neither group of steers in this study were Zn deficient at the time of initial KLH
vaccination and therefore, they may have been able to adequately produce an immune
response. The initial immune response appears to have an effect on secondary
response through the number of IgG producing daughter cells within the body.
(Tizard, 1987)

Copper and Selenium Phase: Steers not supplemented with Cu were deficient (<0.6
ppm) only on weeks 2, 3 and 4 of the trial. Copper and Cu + Se supplemented
steers had higher (p<.05) plasma Cu levels than control steers throughout the trial
except weeks 1, 6 and 7. All steers had deficient (<0.03 ppm) Se plasma levels at the
initiation of the trial. Plasma Se was adequate on weeks 2 and 3 in Cu + Se and
weeks 2, 3 and 5 in Se supplemented steers. At all other sampling dates
supplemented steers were deficient. Control steers remained deficient throughout the
trial. Steers supplemented with Se or Cu + Se had higher (p <.05) plasma Se levels
than control throughout the trial except weeks 1 and 6.

The initial KLH vaccination was administered on week 2. The mean OD readings of
treatment groups are listed in Table 2.Optical density readings were higher (p <.1) for
Se than for control or Cu supplemented steers, but not different from Cu + Se steers
on week 7. There were no differences (p > .1) in OD readings at any other time
throughout the study, however, there were numerical differences. The Se
supplemented steers had OD values numerically higher than other treatments at all
sampling dates which agrees with Swecker et al (1989) and Reffett et al. (1987). The
Cu supplemented steers had OD readings essentially equal to control steers while the
Cu + SE steers were intermediate between Cu and Se supplemented steers. There
appears to be no benefit in the humoral immune response from Cu supplementation
when weaned steers are marginal in Cu nutrition or in Zn supplementation. Selenium
supplementation had a positive effect on the secondary immune response. Copper,
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when used in addition to Se supplementation, appeared to reduce the positive effect of
Se in both initial and secondary immune response of weaned calves.
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Table 1. Optical densities of steers vaccinated with KLH
- zinc study. 

Treatment
	

Week
2
	

5

Zn	 .05	 .05	 .20	 .15	 .66	 .65	 .52
Control	 .05	 .17	 .10	 .09	 1.05	 .86	 .85 

Table 2. Optical densities of steer vaccinated with KLH - copper
and selenium study. 

Treatment
	

Week
3	 4	 5 
	

8

Cu	 N	 .01	 N	 N	 .31b	 .26
Se	 N	 .06	 .07	 .08	 .02	 .71a	 .46
Cu + Se	 N	 .02	 N	 N	 N	 .48a	 .54
Control	 N	 N	 N	 N	 N	 .3313	 .27 
"Means with different superscripts are different (p<.01) from others in

the same column.
N-Optical density = 0.
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THE EFFECT OF NUTRITIONAL MANIPULATION ON
PRE- AND POSTNATAL RESPONSE BY THE SOW AND HER OFFSPRING

W. Kwansa, D. C. England, and C. Y. Hu

Abstract

Nutritional manipulation may be one method by which the reproductive performance
and hence productivity of the sow may be improved. Two studies were conducted. In
study 1, changing the pattern of feeding appeared to have no adverse effect on
performance of the sow and her offspring. In study 2, short term reduction of dietary
energy intake generally had no influence on the peripartal performance of the sow and
her progeny.

(Key Words: Porcine, Energy intake, Lactation, Mortality.)

Introduction

Poor survival of pigs from birth to weaning continues to be a major problem in the
swine industry. Factors that increase the fat content of sow colostrum, sow body fat,
or energy reserves of newborn piglets may improve the survival rates of piglets. One
potential means of improving energy stores of the porcine fetus might be to increase
maternal energy substrates transferred across the placenta. Study 2 was designed to
determine if reduction in the availability of dietary energy shortly before and soon after
parturition would affect performance of the sow and her progeny.

Materials and Methods

Study 1: Forty Landrace x Yorkshire (L x Y) crossbreds were allocated to one of two
patterns of feeding. The gestation period was divided into three terms. Control sows
were fed 2.0 kg/sow/day in the first two terms and 2.5 kg in the last term while
treated sows were fed 2.0 kg, 3.5 kg and 1.5 kg daily in the 1st, 2nd and 3rd terms,
respectively. Standard OSU gestation diet was used.

Study 2: Control sows were fed the normal lactation diet of the OSU Swine Center
while the treated sows were fed an experimental diet diluted with wheat bran to reduce
available dietary energy (80% of control). Body weight, backfat thickness, litter size,
and blood metabolites were measured in both studies.

Results and Discussion

Study 1. Body weight change of the gestating sow reflected the pattern of feeding. In
the 2nd term, treated sows gained 21.87 kg compared to 5.0 kg for the control but in
the 3rd term treated sows gained only 3.30 kg as against 18.45 kg for the control
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sows. A relatively higher proportion of small piglets were farrowed by treated sows
than control sows (Table 1). There appeared to be no treatment effect on sow blood
metabolites, litter size, live weight or growth rate of the piglets. Piglet mortality during
the first critical days of life tended to be higher for treated litters (Table 2). Neither milk
composition nor average milk consumption of piglets was influenced by pattern of
feeding of dams during pregnancy.

Study 2: Sow weight changes and backfat depth prior to farrowing (day 105 to 112)
and after farrowing (day 0-day 7) were similar. Treated sows consumed slightly less
feed in early lactation(day 0-3) than control sows (4.82 kg vs 5.64 kg). Milk
consumption appeared not to be affected by the treatment. Plasma free fatty acids
(FFA) were similar but treated sows tended to have slightly higher levels at the end of
pregnancy (527.05 iEq/L) compared to controls (443.22 AEq/L). However this
difference was not reflected in the FFA levels in neonatal piglets, before their first
suckle (Table 3).

Litter sizes were not influenced by treatment but piglets from treated sows tended to
have slightly higher mortality rates during the first 3 critical days of life (9.08% for
treated vs 5.08% for control) and the same trend was seen in total mortality rate (day
0-21; Table 4).

Results presented are only means. One cannot draw final conclusions on treatment
effects until significance of the differences has been tested.

Table 1. Classification of piglets by birth weight
(percent of live births). 

Control Treated

Small piglets (<1.0 kg) 13.0 17.1
Medium piglets (1.0-1.59 kg) 71.3 60.9
Large piglets (> 1.59 kg) 15.7 22.0

Table 2. Piglet preweaning mortality (percent of
live births).   

Control	 Treated

9.03	 10.83
12.69	 16.60 

Day 0-3 (critical period)
Day 0-21 (overall)   
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Table 3.

Lactation	 Control	 Treated

Mean sow feed intake (kg).

Day 0-3 5.64 4.82

Plasma free fatty acid (iEq/L)

Gestation day 11.2 (sow) 443.22 527.05
Lactation day 0 (piglet) 428.47 439.84

Table 4. Classification of piglets by birth weight.
(percent of live births). 

Control Treated

Small (<1.0 kg) 20.24 24.86
Medium (1.0 to 1.59 kg) 68.96 67.15
Large (>1.59 kg) 10.80 7.99

Piglet mortality

Day 0-3 5.08 9.08
Day 0-7 6.96 10.79
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EFFECTS OF EWE MATING CONDITION AND POST-MATING
NUTRITION ON EMBRYO SURVIVAL

H. H. Meyer and K. S. West

Abstract

Polypay (P) and Coopworth x Polypay (CxP) 3-year-old ewes were placed on
differential pre-mating nutrition to produce high (H) and low (L) body condition groups
(mean pre-flushing body condition scores of 3.9 vs. 1.7). Low ewes were flushed for
three weeks pre-mating and all ewes were estrus synchronized. Ewes were
randomized within pre-mating treatments to either H or L post-mating treatments of 6
week's duration. Ovulation rate was higher for the H pre-mating group (2.87 vs. 2.39)
but conception rate was reduced 79% vs. 93% for L ewes). Litter size (LS) was lower
for L ewes both when conceiving to twin ovulations (1.59 lambs for L ewes vs. 1.73 for
H ewes) and whey conceiving to triple ovulations (L = 2.17 vs. H = 2.40). Post-
mating nutrition did not affect litter size of twin ovulators but low post-mating nutrition
reduced litter size of triple ovulators by 0.43 lambs (H = 2.50 vs. 2.07). The effect of
low post-mating nutrition was more severe among ewes already in low body condition
at the time of mating. Polypay ewes had slightly higher mean ovulation rates (2.7 vs.
2.6) and produced an average of 0.2 more lambs (2.1 vs. 1.9) than the crossbred
ewes. Polypay ewes produced more lambs following conception to either twin
ovulations (P = 1.78 vs. CxP = 1.54) or triple ovulations (P = 2.42 vs. CxP = 2.15).

(Key Words: Embryo survival, Uterine efficiency, Ewe nutrition, Body condition)

Introduction

Among meat breeds of sheep, net reproductive rate is the major single factor
determining profitability. Number of lambs weaned is dependent upon litter size which,
in turn, is limited by ovulation rate. Short-term high pre-mating nutrition, or "flushing"
has long been known to improve litter size through increasing ovulation rates and is a
common management practice of many commercial flocks. However, little is known
regarding the importance of mating nutrition and body condition on the subsequent
survival of ova produced.

This study was designed to examine the effects of differential pre-mating and early
post-mating nutrition on ewe reproduction performance, particularly production of
multiple births following conception to multiple ovulations.

Materials and Methods

Three-year-old Polypay (P; n=48) and Coopworth x Polypay (CxP; n=58) ewes were
allocated within genotype to a 2 x 2 array of pre-mating and post-mating nutrition
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levels. Ewes were managed on similar pasture for the 4 months preceding the
initiation of the trial in late June. Ali ewes were weighed and scored prior to trial
initiation on a 5-point condition score (CS) scale (1 = emaciated; 5 = grossly fat).
Above and below average condition ewes were assigned within genotype to the high
(H) treatment (good pasture + alfalfa pellets) or low flushed (L) treatment (sparse
pasture), respectively, 16 weeks prior to mating. The allocation by body condition was
done in an attempt to utilize variation in existing body condition to accentuate pre-
mating treatment effects on body condition difference between groups. Ewe body
condition at allocation was not related to reproductive performance at the group's only
previous lambing as 2-year-olds. Six weeks prior to mating the L group was placed
on a maintenance diet to stabilize body condition and 3 weeks prior to mating the
group was placed on an alfalfa pellet flushing diet of 150% of NRC maintenance
energy requirements based on average body weight. High ewes remained on their
high nutrition plane through mating.

Ovulation rate, litter size, body weights and condition scores were analyzed by the
analysis of variance procedure of the Statistical Analysis System of the SAS Institute
Inc. (1986) using the general linear model with all main effects regarded as fixed. The
model included genotype, pre-mating treatment and genotype x pre-mating treatment
interaction for analysis of ovulation rates, pre-mating weights and pre-mating CS, and
included genotype, pre-mating treatment, post-mating treatment and all 2-way
interactions for analyses of litter size and post-mating weight and CS. Differences
observed between ovulation rate and litter size in ewes lambing to the synchronized
mating were designed as embryo loss.

Estrus was synchronized by placing vaginal progesterone-impregnated pessaries in all
ewes 14 days prior to mating. Ewes were checked daily for device loss and lost
devices were immediately replaced. Pessaries were removed 48 hours prior to
introduction of semen-tested, harnessed rams placed with the separate treatment
groups at a ratio of 1 ram per 10 ewes for a 3-day mating period. Crayon marks were
recorded daily. Following ram removal, ewes were fasted for 24 hours then examined
by laparoscopy to count corpora lutea as an estimate of ovulation rate.

After laparoscopy, ewes were placed on their pre-assigned high or low post-mating
treatment levels. High nutrition was defined as 150% of NRC maintenance energy
requirements of L ewes and 100% of NRC maintenance energy requirements for H
ewes. Low post-mating nutrition was defined as 80% of NRC maintenance energy
requirements for H ewes and 100% NRC maintenance energy requirements for L
ewes.

Harnessed rams were re-introduced to all treatment groups 2 weeks after the
synchronized mating to identify returns to service; returning ewes were dropped from
the study.
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Ewes remained on assigned nutrition levels for 45 days post-mating, then were
combined and managed as a single group through parturition when litter size was
recorded for each ewe. Ewes which failed to lamb to the synchronized mating were
dropped from the study.

Results and Discussion

High ewes began the trial at a mean CS of 2.9 and an average weight of 58 kg
compared to mean CS 2.1 and 48 kg for L ewes (Table 1). Following 16 weeks on
differential nutrition, H ewes had gained 9 kg while L ewes had increased by 1 kg, and
pre-mating condition scores averaged 3.9 for H ewes compared to 1.7 for L ewes.
During the subsequent 3 weeks of flushing, both groups gained weight, resulting in a
net difference of 15 kg (74 vs. 59 kg) between . H and L ewes at mating (P <0.01) and
a mean CS difference of 1.3 units (P <0.01).

During the first 4 weeks of post-mating treatment, H ewes continuing on high nutrition
maintained body weight while those going to low nutrition lost 2 kg. Low ewes gained
weight on both post-mating nutritional regimens, but those going to high nutrition
gained 2 kg more than those remaining on low. Changes in CS were small during the
first 4 weeks post-mating. Neither body weight nor CS were significantly influenced by
genotype at any point during the trial.

Treatment means for reproductive traits are presented in Table 2. Overall mean
ovulation rate was 2.6 and did not differ significantly between genotypes. However, H
ewes had a higher mean ovulation rate than L ewes (2.87 vs. 2.39; P <0.01).
Conception to the synchronized estrus averaged 86% with L ewes exhibiting higher
conception than H ewes (P <0.05). Twin and triple ovulators comprised over 90% of
ewes with twin ovulators showing slightly higher conception than triple ovulators.
Coopworth cross ewes had higher conception rates among both twin and triple
ovulators.

Mean litter size averaged 2.1 for H pre-mating treatment ewes versus 1.8 for L ewes
(P<0.05). Body weight and CS variation within treatment groups did not affect
reproductive traits. Genotype and post-mating treatment had no effect on overall litter
size. However, among triple ovulators, both post-mating treatment effects (P-0.06)
and pre-mating by post-mating interactions (P<0.01) were observed; high post-mating
nutrition produced a mean litter size of 2.5 lambs/ewe versus 2.1 lambs per ewe in the
low treatment group. Groups which had been on high nutrition during the pre- and/or
post-mating periods averaged 2.3 to 2.7 lambs per litter compared to only 1.65 for
ewes restricted to low nutrition throughout the trial (P <0.01). The litter size of L-L
ewes conceiving to triple ovulations was actually lower than for L-L ewes conceiving to
twin ovulations.
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While little previous research effort appears to have been devoted to embryonic losses
among highly fecund ewes on poor nutrition, the conditions of this trial are not
uncommon in commercial environments. The results indicate that prolonged low body
condition is more detrimental than weight losses or poor body condition during either
pre- or post-mating alone.

The adverse effects of low nutrition on embryo success following multiple ovulation
appeared more pronounced in CxP ewes than in the straightbred Polypays and
extended to CxP twin ovulators. The uterine efficiency (UE), or marginal litter size
increase resulting from an extra egg ovulated, was only 0.38 for CxP twin-ovulating
ewes on the pre-mating treatment versus 0.71 for H ewes. Comparable values for
Polypay ewes were 0.80 and 0.75 respectively. The CxP UE value for H ewes is
almost identical to a value of 0.70 for good condition Border Leicester x Romney ewes
(the genetic origin of Coopworths) previously reported from New Zealand for ewes in
good body condition. Similar effects were observed among triple ovulators where low
pre-mating nutrition reduced litter size by 0.4 lambs among CxP ewes but had no
effect on Polypays. Low post-mating nutrition of CxP triple ovulators reduced litter size
by 0.6 lambs compared to a reduction of 0.3 for Polypay ewes.

Table 1. Mean body weights (BW; kg) and condition scores (CS) of ewes at trial
initiation (Week 0), pre-flushing (Week 16), mating (Week 19) and post-mating (Week
23)

Start
BW	 CS

Week 16
BW	 CS

Mating
BW	 CS

Post-mating
BS	 CS

PRE-/POST-MATING TREATMENT
H-H	 58	 2.9	 67 3.9 74 3.9 75 4.2
H-L --- 72 4.1
L-H 48 2.1 49 1.7 59 2.6 63 3.0
L-L --- 61 2.6

GENOTYPE
CxP 52 2.6 55 2.6 66 3.2 ---
P 53 2.4 57 2.7 67 3.2 ---
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Table 2. Mean reproductive performance

No. Conc.	 Ovulation
rate	 rate (OR)

OR=2 OR=3
Litter size
Mean
(NO.)

PRE-MATING
H 50 0.79b 2.87a 1.73 2.40 2.15(40)a
L 56 0.93a 2.39b 1.59 2.17 1.82(52)b

GENOTYPE
CxP 58 0.88 2.58 1.54a 2.15 1.88(51)
P 48 0.84 2.68 1.78b 2.42 2.08(41)

POST-MATING
H 1.63 2.50 2.04(46)
L 1.69 2.07 1.92(46)

a,b
Means in the same column within categories without common superscripts differ (P<0.05).

23



EFFECT OF DIETARY PROTEIN DEGRADABILITY
ON FERTILITY OF DAIRY CATTLE

L. V. Swanson

Abstract

Excess protein (0.45 kg/day) was fed lactating Holstein cows, primarily in the form of
degradable protein (soybean meal) or undegradable protein (fish meal). Cows were
superovulated, inseminated, and the eggs/embryos were collected 6 days later,
examined, and incubated in vitro for 8 days. Blood urea nitrogen was slightly higher in
cows fed soybean meal and slightly lower in cows fed fish meal as compared to cows
fed the control ration. The source or amount of protein had no effect on the number
of embryos recovered; however, embryos recovered from cows fed fish meal were
less developed when recovered and fewer advanced to the blastocyst or hatched
blastocyst stage during in vitro incubation. Further investigation is warranted to
determine if fish meal contains substances which may be detrimental to fertility.

(Key words: Protein, Dairy, Fertility)

Introduction

It is known that feeding high levels of dietary protein during the early stages of
lactation (breeding period) in dairy cattle is detrimental to fertility (Jordan and
Swanson, 1979; Folman et al., 1981); however, the mechanism by which this is
accomplished is unknown. Ferguson and Chalupa (1989) have suggested that the
degradable protein content of the ration may be more important than the level of
protein. Therefore, this experiment was designed to provide further evidence toward
this hypothesis.

Materials and Methods

Eighteen high producing multiparous Holstein cows were randomly assigned to one of
three groups after day 45 of lactation. Cows assigned to the control group were fed a
ration containing 100%0 their daily protein (degradable and undegradable)
requirements (NRC); cows in the soybean group were fed 0.45 kg crude protein from
soybean meal (0.36 kg degradable protein) daily in addition to the ration of the control
group; and cows in the fish meal group were fed 0.45 kg crude protein from fish meal
(0.36 kg undegradable protein) daily in addition to the ration of the control group. The
three rations were isocaloric. The cows were maintained on these treatments for 27
days.

After 60 days postpartum, but during the treatment period, and having observed at
least one estrous cycle, the cows were synchronized with prostaglandin F2, (Lutalyse)
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and subjected to a standard superovulatory protocol (36 mg pFSH administered over
4 days beginning on day 12 after administration of Lutalyse). A second injection of
Lutalyse was given 14 days after the first to cause ovulation. Embryos were recovered
on day 6 after insemination by non-surgical flushing, examined for stage of
development and quality and then incubated in vitro (suspended in microdrops) for 8
days (192 h) in Ham's F-12 media, containing 1.5% bovine serum albumin, at 37°C in
an atmosphere of 5% CO2-95% air. The embryos were examined every 24 h for
development to the blastocyst and hatched blastocyst stages and transferred to fresh
media. Blood samples were collected from each cow during the treatment period,
prior to superovulation, for subsequent analysis of blood urea nitrogen.

Results and Discussion

Although there were no significant differences between treatments in blood urea
nitrogen (BUN) levels (Table 1), BUN levels were higher in cows from the soybean
group and lower in cows fed the fish meal. This would be expected since soybean
meal is relatively high in degradable protein whereas fish meal is lower in degradable
protein (i.e. high in bypass protein). Feedstuffs containing higher levels of degradable
protein have more of their protein metabolized in the rumen, overloading the rumen
microorganism's capacity to convert ammonia to bacterial protein. Consequently, the
excess ammonia is converted to urea which is recycled via saliva or excreted. Excess
ammonia or urea in the blood could be a factor responsible for decreased fertility.
However, Ferguson et al. (1988) has reported that fertility did not decrease until BUN
levels exceeded 20 mg/dl.

The superovulatory response was quite variable among cows; there were no
significant differences between treatments (Table 2). Three cows in the control group
did not respond to pFSH and embryos were not recovered in three cows. All cows
responded in the soybean group while embryos were not recovered in two cows in the
fish meal group and one of these two cows did not respond to pFSH.

There were significant differences in the stage of development of embryos at the time
of collection on day 6 after insemination (Table 3). Day 6 embryos should be at the
morula to early blastocyst stage of development. The code 1 stage of development (1
cell) may contain unfertilized embryos. Embryos from cows fed the control ration were
the most advanced while embryos from cows fed fish meal were the least advanced.
This does not fit our hypothesis that embryos should be of higher quality in cows fed
fish meal since these cows had lower BUN levels (Table 1) which should provide a
better uterine environment, resulting in more advanced embryos.

The quality (a subjective measure of morphology) of the embryos collected on day 6
showed the same treatment differences as stage of development (Table 4). Embryos
were of higher quality from cows fed the control or soybean rations than from cows
fed fish meal.
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Table 5 presents measurements which combine the stage of development with quality
of the embryos at the time of collection - a combination of Tables 3 and 4. Embryos
from both supplementary protein groups were significantly lower in quality x
development score than embryos from the control group. In addition, embryos from
cows fed the fish meal were significantly lower in quality and development than
embryos from cows fed soybean meal.

Table 6 presents data on the proportion of embryos which advanced to the blastocyst
stage during culture in vitro. There were no differences in rate of development
between embryos collected from cows fed the control or soybean-based rations but a
lower proportion of embryos from cows fed fish meal advanced to the blastocyst
stage.

After examination of embryos which had advanced to the blastocyst stage during in
vitro culture, the embryos were evaluated for those which had advanced to the
hatched blastocyst stage of development. Similar results were observed (Table 7);
embryos collected from cows fed the fish meal ration were significantly less advanced
than embryos from cows fed the other two rations.

Table 1. Blood urea nitrogen (BUN) levels in
	

Table 3. Stage of development 1 of
Holstein cows during early lactation fed three 	 superovulated embryos at time of collection on
rations differing in source of protein. 	 day 6 after insemination.

Source of BUN Source of Development
protein (mg/dL) protein Stage

Control 10.7 ± 1.28 Control 6.9 ± .43a

Soybean Meal 11.1 ± 2.75 Soybean Meal 5.2 ± .35b

Fish Meal 9.6 ± 1.77 Fish Meal 4.1 ± .34b

Table 2. Recovery rate of embryos from
lactating cows superovulated with pFSH.

1 Embryo development code: 1=1 cell or
unfertilized; 2=2-3 cell; 3=4-5 cell; 4=6-8 cell;
5=16 cell; 6= morula; 7= early blastocyst;
8= blastocyst; 9= expanded blastocyst.
a' b 'bMeans within columns showing unlike
superscripts differ (P‹.05).

Source of	 Recovery rate
protein	 (# embryos/cow)

Control	 3.8 ± 2.30

Soybean Meal	 5.8 ± 2.30

Fish Meal	 6.0 ± 2.30 
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Table 4. Quality of superovulated embryos at
time of collection on day 6 after insemination.

Source of	 Embryo
protein	 quality

Table 6. Proportion of embryos collected from
superovulated cows which advanced to the
blastocyst stage of development after 192 h
culture  in vitro.

Source of	 Percent of embryos
protein	 advancing to blastocysts

100.0aControl

Soybean Meal	 96.4a'b'

1 Morphology (quality) code: 1=poor; 2=fair; 	 Fish Meal	 81.8b
3= good; 4 = excellent.
"Means within columns showing unlike 	 "Means within columns showing unlike
superscripts differ (P<.05).	 superscripts differ (P<.05).

Table 5. Quality x development scoring .' of	 Table 7. Proportion of embryos collected from
embryos at time of collection on day 6 after 	 superovulated cows which advanced to the
insemination.	 hatched blastocyst stage of development after

192 h culture  in vitro.

Control 3.3 ± .25a

bean Meal 2.8 ± .20a

Fish Meal 2.0 ± •20b

Source of
protein

Quality X
Development

Control 23.9 ± 2.00a

Soybean Meal 15.4 ± 1.64b

Fish Meal 9.9 ± 1.60c

Percent of embryos
Source	 advancing to
of protein	 hatched blastocysts

Control	 85.7a

Soybean Meal 	 85.7a

Fish Meal	 45.5b
1 Refer to footnote of Table 3 for development

coding and to the footnote of Table 4 for	 "Means within columns showing unlike
quality coding. 	 superscripts differ (P<.05).

"'eMeans within columns showing unlike
superscripts differ (P<.05).
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We remain at a loss in attempting to explain the mechanism by which high levels of
dietary protein are detrimental to fertility. From these studies it would appear that,
either the amount of degradable and undegradable protein in the ration has no effect
on fertility, or that fish meal contains a factor which may be detrimental to fertility.
Since in every instance the quality and development of embryos from cows fed fish
meal was lower than those from cows fed the control or soybean meal rations (even
though the soybean meal and fish meal rations contained similar quantities of excess
protein), it would appear that fish meal may contain a factor(s) which is detrimental to
fertility.
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NCALC - A SOFTWARE PROGRAM FOR BALANCING MANURE RESOURCE USE

M. J. Gamroth

Livestock producers know that manure can be applied to croplands as a soil
amendment as well as a fertilizer. However, different animal sizes, handling systems,
and cropping patterns complicate balancing manure nutrient application for the plants'
benefit and for pollution control.

Oregon State University developed a software package for calculating appropriate
manure application rates for particular crops and soil conditions. It also identifies
losses of nutrients that can occur at different stages in the management and
application system--from collection, through storage, to land application.

The values used in the program represent the best available knowledge for waste
handling and crop growth over the statewide area. Specific values, such as from soil
analyses, can be incorporated.

Benefits of manure fertilization

Increased crop production can result when you add the nutrients contained in manure.
A manure slurry will also provide some water to the soil. Adding manure to soil can
lessen wind and water erosion, improve soil aeration and tilth, increase soil organic
matter, and promote the growth of microorganisms that are beneficial to crops.

Hazards in applying manure to crops

On the other hand, excess applications of manure can be harmful to crops, soil
surface, and ground water quality. In some cases, most commonly with fresh poultry
manure, high nitrogen content can burn crops. Heavy applications of manure also
can cause excess accumulation of soluble salts in the soil, especially in arid regions,
where little or no leaching occurs.

High salt content in soil can decrease water availability, which inhibits plant growth. In
addition, a large volume of manure in one application can cause temporary soil
sealing, particularly in low spots. Soil sealing increases the potential hazard of manure
runoff with any subsequent rainfall.

Plant nutrients in manure

Studies have determined average production and nutrient content of fresh manures
from farm animals. These studies are summarized in planning handbooks. Nutrient
production of each animal species is calculated in NCALC based on values from the
Midwest Plan Service publication "Livestock Waste Facilities Handbook (MWPS-18)."
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For a portion of the year, the animals may spend part of a day in an area where the
manure will be collected, and the rest of the day out on pasture. NCALC allows
several handling systems and animal types to be calculated simultaneously. Any
portion of the year up to 366 days can be calculated. A statement on the printout
warns when less than a full year has been calculated.

Nutrient losses during collection and storage

Nutrient losses from manure occur in collection, during storage, while spreading, and
after land application. These losses vary widely--under some conditions, up to 70 or
80% of the initial concentration will be lost. The type of animal housing and handling
system also affects the final nutrient composition by influencing the addition of
bedding, wastewater, and other materials.

Covered storage units generally are cooler and have less biological activity than open
units. This usually means smaller losses from these units. Open storage units are
subjected to precipitation resulting in leaching and runoff. Less nitrogen, for example,
is lost from deep pits and roofed areas that are protected from high temperatures and
rainfall.

Nitrogen is subject to the greatest losses of all the plant nutrients contained in manure.
About 50% of the nitrogen in fresh manure is in the organic form and appears as
partially digested feed and microorganisms. The other 50% is inorganic, usually as
ammonia, and it's subject to significant losses during collection, storage, and
application.

In most manure management systems, 5 to 15% of the original phosphorus and
potassium is lost in handling. In open lots, however, as much as 50% of the
phosphorus and 40% of the potassium can be lost through runoff and leaching.

In lagoon systems, up to 80% of the phosphorus and nitrogen can be lost. Much of
the phosphorus is in the sludge along the bottom--and very difficult to remove in
normal emptying operations.

The NCALC values for losses and untimate nutrient content represent the average of
ranges acceptable for Oregon and are displayed or printed. The user cannot alter
these values during data entry.

Nutrients removed from solids

Some operators use a liquid-solid separator to remove solids from the
manure/wastewater slurry. If the solids (or any other part of the manure) are haualed
off farm, NCALC subtracts that fraction from the amount of nutrients left to be applied
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to the crop land. A separator is capable of removing solids containing about 22% of
the nitrogen, and 20% of both phosphorus and potassium.

Nutrient losses during field application

Nitrogen can volatilize when manure is spread on cropland (fresh manure odor is
mostly volatilized ammonia). Essentially all the phosphorus and potassium applied will
be available for the crop. Runoff can remove a portion of all three nutrients; however,
this type of loss is very site-specific and is not included in NCALC calculations.

Denitrification losses in the field

Nitrogen may also be lost by denitrification (loss of inorganic nitrogen by biological
conversion to nitrogen gas). Anaerobic bacteria, which work in the absence of
oxygen, break down nitrate nitrogen to release nitrogen gas; thus the more oxygen,
the less nitrogen that is lost. This loss is related to the soil type and the rainfall
pattern.

NCALC uses broad classifications of climate and soil types to develop five
dinitrification values for Oregon. These again, are not changable by the user.

Availability of nutrients for crop requirements

Nitrogen is a vital nutrient, and its availability influences both microbial activity and
plant growth. The carbon-nitrogen ratio (C/N) of applied wastes affects this availability
and, therefore, affects plant growth.

if a material with a high C/N ratio, such as manure with a lot of bedding, is added to a
soil, organisms that decompose the organic matter grow until limited by available
minerals and nitrogen.

Inorganic nitrogen is the form that is taken up by the plant root system and used for
growth. The organically bound nitrogen in the soil breaks down with time to form
inorganic nitrogen. With enough time, the organic nitrogen present in manure will be
converted to plant-usable inorganic nitrogen.

From 4 to 25% of the nitrogen in manure simply adds to the organic matter of the soil.
This means that a fraction of the added manure won't be available for plant uptake.

This non-available fraction is sometimes referred to as the recalcitrant fraction.
NCALC uses a value of 10% of the manure nitrogen as recalcitrant and adds 10%
more nutrients to the crop requirements. This fraction won't add to surface or ground
water pollution problems.
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The breakdown process of manure is called mineralization. Since livestock feeds have
various particle sizes and compositions, manures have different mineralization rates,
and some of the manure may be in the soil 2 years before all the organic nitrogen is
converted to plant-usable inorganic nitrogen. Therefore, not all the nitrogen contained
in manure that has been incorporated into the soil can be used by the plants during
the first year after manure application.

The rate of mineralization depends on the soil moisture content, organic matter level,
and temperature. However, most animal manure is spread on the same fields year
after year. Therefore, except for the recalcitrant component, the exact mineralization
rate is unimportant because the plant will receive the same amount of nutrients each
year after the first year--some from the current year's application, some from last year,
and so on. This will be exactly the same amount next year.

NCALC assumes manure is applied to fields each year and no mineralization is
accounted for in the calculations.

Management of the animals and crop is very important in determining proper
application of manure on grass grown for forage. It's impossible to place a numerical
value on the management factor, but NCALC assumes good management for best
animal use in the harvested or grazed grass crops.

There are also different values for four different regions of Oregon. These represent
differences in degree-day growing season and general soil types.
Because moisture availability is critical to grass production, the irrigated and non-
irrigated choices reflect these levels of production.

Manure nutrients, especially nitrogen, are used more efficiently by grasses and cereals
than by legumes. Inoculated legumes can get most of their nitrogen from the air, so
additional nitrogen is not normally needed. However, NCALC will use manure nitrogen
to satisfy legume crop requirements first.

A soil test showing specific fertilizer requirements for your crop can be used in
NCALC. This option also allows a farmer to enter his or her own crop requirementsor
to add a crop not among the 13 listed by NCALC.

Manure is not a balanced fertilizer for most crops. That is, it will contain higher
proportions of one nutrient compared to the proportional requirements of the crop.
NCALC calculates manure application two ways: for the least-needed nutrient and for
nitrogen satisfaction. In most cases, if you apply manure at a rate to satisfy the
nitrogen requirements, you'll over-apply phosphorus or potassium.

NCALC is a user-friendly aid for livestock producers to balance their manure nutrient
resource with crop needs to minimize loss to ground or surface waters. The
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calculated nutrient production is matched to the crop acreages and yields typical of
the farm. If there is too much of any crop nutrient, after losses are accounted for,
NCALC indicates the additional acreage or animal reduction required to balance the
nutrient to the crops. A second printout shows appropriate animal numbers and
acreage when manure nitrogen is the only concern.

The following pages are instructions for using NCALC and describe the options
available.

NCALC manure resource balancer

NCALC can assist you in balancing plant nutrients from fresh or stored animal manures
to the crops grown under different conditions in Oregon. These simplified steps in will
get you started using NCALC on your IBM-compatible computer. If you have questions
or problems with NCALC, call Mike Gamroth, OSU Extension Dairy Specialist at 737-
3316 during business hours. Boldface in the instructions indicates input required.

1. Type NCALC (in caps or small letters) to start the program.

2. The masthead comes on the screen. Press any key to proceed with the program.

Throughout the program you will need to move around the screens to make entries.
will move you up one line, 4. moves you down one line, Tab or Enter moves you right
one field, and Shift-Tab moves you left one field. or only move you one space
within the entry field.

3. Using the instructions above, highlight the animal species you will be working with.
When highlighted, press the F2 key to proceed. You have an opportunity to enter other
animal types later in the program.

4. Highlight "Printer and screen" if you have a printer and want a printed copy of the
output. Your printer must send a carriage return with each line feed for a proper
hardcopy of NCALC. Consult your printer manual about this feature. Highlight "Screen
only" if you wish to work only on the computer monitor. Press the F2 key when the
appropriate block is highlighted.

If you wish to change a selection, press the F9 key at any time to back up in the program
and re-enter.

5. Highlight the handling method that most closely describes the farm method. Press F2.
Some handling methods are not available for certain animals i.e. grazing for poultry.
Highlight the associated manure application method for this system. Press F2. If you
selected "Grazing" as a handling method, the program automatically selects "Grazing" as
the application method.
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6. Enter the number of this species of animals in the operation. Some hand calculation
may be required. For example, if the operation's 100 dairy cows average 1,200 pounds
weight, you should put 50 cows in the "1,000 lb" field and 50 cows in the "1,400 lb" field
to calculate the most accurate manure nutrient production. Move down and enter the
number of days this system will be used during the year (1 to 366 days). If you separate
manure solids and haul them off the farm, answer Y to the final question. If you
selected a system where a solids separator is not common, you can't move to this field
and the answer will automatically be "N". When all of the information on this screen is
correct, press F2.

7. The output you see on the screen is the manure and nutrients generated and saved by
the animals and system you entered. Pressing F9 lets you go back and make changes in
what you have done. Pressing F3 lets you add a different animal species, an additional
manure handling and application system or the remaining days in the year when manure
is handled differently. You may have as many systems, animal types, or periods of days
(up to 366 days total for one species) as you desire. The manure nutrients will be
totalled for application to crops. Pressing F2 proceeds to the crop input. The printer
will print the output when F2 or F3 are pressed if you chose the "Printer and screen"
option earlier.

8. Highlight the region of Oregon where the waste will be applied. Press F2. Enter the
acres (as a whole number) grown in any of the thirteen crops listed. If several of the
crops are not grown, just leave them blank. If none of the crops grown appear on this
screen, press F3 and skip to #9.

After entering the acreage of each crop, enter the expected yield in tenths of a ton. For
example, 10 or 1.0 will both be read as one ton. 250 or 25.0 will be 25 tons. You only
need to enter acreage on pasture. There is no entry location for the yield.

Finally, if you put manure on certain crops before using it on others, you can tell the
computer which crop to apply it to first (priority order 1), second (2), and so on. More
than one crop can be in the same priority. This way the computer puts it on the "l's"
first and, if there are manure nutrients remaining, it will apply them on the next crop(s).
The priority order is optional. Without order stipulated, the computer will proceed down
the list. When this screen contains the necessary information on the crops, press F2 to
proceed or press F3 to add additional crops not on the screen.

9. Adding additional crops (F3) requires a little more homework. This screen has room
for three crops. Enter the name of the first crop. Press Enter. Now enter the pounds
of nitrogen (N) required by each acre of the crop. You can take this from a soil test
report or from your knowledge of what the crop truly requires for adequate production.
If your entry is extremely high or low compared to what the crop uses, the usefulness of
NCALC is limited. Press Enter. Now enter the pounds of phosphorus (P) required per
acre. If your soil test report shows phosphate (P205) required, multiply that figure by
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0.44 to get the phosphorus required. Press Enter. Enter the potassium (K) required (1
lb 1(20 = 0.83 lb of K). Press Enter. Enter the acres of this crop. Press Enter. And
enter the priority at which you would use manure on this crop (see previous paragraph).
You may repeat this procedure for two more crops. When this screen is how you want
it, press F2. If you want to return to the other crop screen, press F9.

10. The output shows the crop requirement of each nutrient per acre, how much was
applied per acre in the manure, and the remaining pounds needed to fertilize the total
acreage specified. The manure was applied so that no nutrient was over-applied. The
rest of the output is self-explanatory. To change any item in the previous run (system
type, animal numbers, crops grown, or acreage of each crop), press F9. While the
animal numbers will be saved for the second run, you must re-enter each system type. If
you're satisfied with the run and would like to run it again or if you want to exit the
program, press F2. Again, the printer will run your hardcopy after all changes are made.

11.At the first screen press F10 to exit NCALC or begin with #3 to run again.

(Key Words: Computer programs, Manure management, NCALC)
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HIGH PERFORMANCE MILKING PARLORS

M. J. Gamroth

Milking labor is a large input on any dairy farm. Milking routine and parlor design
affect the efficiency of this input and ultimate herd size for years after construction is
completed. We are going to discuss milking routine and how parlor design impacts the
job components of milking your cows. Much of this information comes from hours of
time-motion studies initiated by Dennis Armstrong, of the University of Arizona.

What's involved in milking?

To evaluate the overall performance of milking parlors or the effect of a new innovation
on parlor performance, it is essential to look at each component in the task of milking a
cow. Following are the ranges in time taken to complete various components of the
milking process in herringbone parlors:

Entrance	 4 - 12 sec/cow
Wash/prep	 11 - 28
Attachment	 8 - 12
Idle & Adjustment	 4 - 12
Exit	 1 - 12

Total time/cow	 35 - 74 sec/cow

You can see there is a lot of variation in the time it takes to perform the tasks of
milking. If your routine or parlor design can trim even one second from one of these
tasks without adding to idle time, you have improved cow throughput. Let's look at the
individual components to identify some things that might improve your parlor's
performance.

Cow entrance

Feeding grain in the milking parlor can improve (reduce) entrance time. Cows are
anxious to eat a palatable grain mix and remember it is offered at milking. However, it
only takes a cow or two that consistantly stops to eat from a feedbowl in the middle of
the parlor to destroy this advantage. Feedbowl covers can encourage cows to move
forward before stopping, but the trend is still away from grain feeding in the parlor since
cows can't consume their required grain even in three passes through the parlor. The
large advantage to grain feeding upon entry times decreases as cows are trained that
grain is not available.

Shortening the walking distance can reduce entry time. The polygon herringbone cuts
the distance and number of cows entering the parlor in half. Parallel parlors reduce
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distance by nearly half with the same numbers entering. Parallels also have a wider
platform and smaller or absent grates which both benefit entry time.

Opening and closing gates is part of the entry time. Power gates with controls at either
end of the parlor can speed the milker's job over walking to each end to manually open
or close gates. This benefit will speed cow exit as well.

The holding area affects cow entry. Holding pens should be sized with 12 to 15 square
feet per cow for your largest group. We'll talk more about grouping later, but holding
times of more than 2 hours must be avoided in today's higher producing herds and
holding cows a maximum one hour per milking will benefit herds milked 3 times daily.
Cows should enter the parlor straight ahead; have them turn when exiting. The holding
pen should be as open to the parlor as regulations allow with good lighting between the
pen and the parlor. Crowd gates improve cow entry about 10% and overall throughput
about 5%. The gates improve employee satisfaction and will speed first-lactation strings
more. Cows should learn to enter the parlor without coaxing. Finally, holding pen
washing reduces cow cleaning in the parlor. An ideal holding pen would include a wash
pen sized for the group and a drip pen with crowd gate sized for the group, essentially
two holding pens.

Cow washing and preparation

Dirty cows increase prep time an average 16 seconds per cow. This can lead to a
difference of 20% in parlor thoughtput. Stall and lot management is critical to parlor
performance. Holding pen washing helps when management can't, but cows must be dry
when the machine goes on for long-term udder health. A full sized drip pen allows cows
to air dry and reduces further drying in the parlor. Most herds with pen washing and
adequate drip facilities can immediate pre-dip or strip cows on entry.

Clipping udders is an old-fashioned idea that needs some new life. Clipping udders on
each fresh cow makes drying udders easier and reduces the opportunity for mud and
manure to build up on the udder. Some farmers are burning off hair with a broad flame
from a small propane burner. It works well with minimal discomfort to the cow. Tail
switch trimming is beneficial in flush manure and in parallel milking systems.

Often, cows will enter the parlor by themselves if someone is not standing near the
entrance to a side. When the first cow enters a parlor, the milker should follow the cow
to the front and begin prepping her. Other cows will follow. Waiting for all cows to be
in on a side before prepping adds to "entry time" and increases the time to "units on."

Milking time

This is the "biggy" in cow throughput. A cow takes so long to milk so we can't do
anything about this one. Right? Not quite true. Management plays a role here, too.
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Proper cow stimulation increases the rate of milk flow. Properly stimulated cows can
milk out up to one minute sooner and more completely. It may take some adjustments
in larger parlors to stimulate cows through towel drying and to attach the milking unit
within one minute. Most plans of prepping 4 or 5 cows and machine attachment don't
require more time or walking than to do a whole side at one time.

Grouping cows can improve parlor flow. Segregating cows that take longer than 12
minutes to milk in a separate group can improve throughput on the remaining groups
25%. As parlors get bigger, like a double 50 parallel, grouping by milking speed will
become more important. Groups should also be sized for the parlor. If you have a
double 20, cow groups should be in increments of 20 cows (80, 100, 120, and so on) to
fill the side as the holding pen empties.

"Parlor pressure" is the idea that employees will milk as fast as necessary. If you have a
two hour milking, there is not as much pressure to milk quickly as when you have an
eight hour shift followed by another milking crew. This your decision. You may want
cows milked and cared for completely in the parlor, rather than going for maximum
throughput. But switching to 3X milking or adding cows may make that decision for you.

Unit adjustment or re-attach time

This is mainly a function of milking unit support, performance of teat cup inflations,
vacuum supply, and so on. The position of the milking unit and hoses appears to have
some effect, too. Parallel parlors, where the milk hose and pulsator tube pass between
the rear legs, have less time in adjustment and re-attach compared to herringbone
parlors (0.5 compared to 1.5 sec/cow). And the machine positioning isn't as easy in
parallels. The improvement comes from reduced cow movement and the inability to step
on the side of the unit or the milkhose.

Teat cup extenders can prevent slippage and fall-off on wide uddered cows. The milker
trades unit set-up time for adjustment time, however. They are advisable for udder
health and proper milking of pendulous udders.

Machine stripping cows can add 20% to milking time if done on every cow. Cows are
trained to be machine stripped. If you want all your cows stripped, start today. If you
don't want to pay for this practice that adds little to milk in the tank, tell your milking
employees "hands off," except for a problem cow or two.

Idle time

This is the time spent washing boots or hands, re-stocking towels, trimming a milkhose,
etc. Some milkers "make" idle time. In other words, they wash their hands when there
are units to attach, teats to dip, and so on. Speeding up parlor performance for these
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employees is a matter of employee management. In other cases, there is nothing to do
for a time in the milking routine. To reduce this idle time, you simply add milking units.

The first two-milker parallels were 20 on a side, 20 total units per milker. Idle time in
these parlors was twice as high as a double 20 herringbone. If four more units are added
(double 24), idle time evens out.

Performance of mechanized parlors with similar idle times.
Dbl-20
Herringbone

Dbl-24
Parallel

4.8 3.6
Entrance 10.5 8.7
Udder prep 12.4 9.5
Attach 1.5 0.5
Adjust 4.0 3.5
Spray/Dip 0.4 0.4
Exit 6.4 5.0
Idle

Total Routine 40.0 31.2
Cows/hour 180 230
Cows/man-hour 90 115

Exit time

Getting cows out of a barn was a bigger problem once than it is today. Shorter,
narrower buildings made cows turn 180° into a narrow alley when exiting. With more
overall room in the barn for exit alleys and turning, exit time has decreased. Feed bowl
covers are helpful in barns with stationary front stalls so cows can't continue eating or
eat small amounts out of several bowls as they walk out. Shortening the walking
distance also helps, as in polygon or "pregnant" herringbone parlors.

The biggest improvement in exit time has come with "rapid exit" front stalls that lift or
swing completely out of the cow's path at the end of string milking. These are gang
applications of the old "California walk-through" parlors of the late 1950's. Rapid exit
will cut exit time 300-400% and overall milking time 7-10% with tight idle time. For
best performance of rapid exit barns, make sure lighting in the exit alley is bright and
uniform. Cows don't like the contrast of crossing from a well-lit parlor platform to a
dark exit alley. An exit lane of 8 feet is adequate for cows to move forward and to turn
toward the holding area. An alley too narrow won't allow rumps to clear from under the
elevated front stalls; too wide allows cows to stand confortably without turning to leave
the parlor.
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There is always some socializing between cows in the holding pen and exit alleys. A
solid fence near the front of the holding area will help cows start down the exit lane
before stopping. We can't eliminate all the delays from cows stopping in the lane,
however. The goal is to get cows started out to the point that gates can be closed and
milking can resume.

A few additional thoughts

Shift milking - Employees in a milking parlor are the same as employees in any job.
They take an hour into their shift to reach peak efficiency. Then efficiency slowly
declines until about one hour before the end of the shift when efficiency increases as the
job completion nears. There is good data that parlor performance will improve during
an eight hour shift if employees break for 15 minutes in the middle of the shift. In
parlors where more than one person is working, one might take a break while others
continue working. However, stopping milking for all employees to break still improves
cow care and parlor throughput over eight hours. Most employees prefer straight shift
milking, but the break is good personnel and cow management.

Number of people in the parlor - Economics of milking say you need to milk the cows as
fast as possible with the fewest number of milkers. If you mechanize the parlor, it
should result in fewer milkers or faster cow flow. Often we are faced with the decision
of "Can I milk with one less person or should I add stalls to keep them all busy?" Many
farmers cut one milker leaving the remaining employee(s) overloaded. Machines get
dirty. Teat dipping may be haphazard. Cows are treated rougher. More farmers are
learning this is false economy. They are hiring a roving employee who gets groups of
cows into the holding pen, washs units between exit and entry, keeps the towel racks full,
milks during breaks, and runs errands throughout milking. These "rovers" can be paid
minimum wage and be part-time workers. They can be very helpful in parlor
performance and cow care at a low cost.

Some people work best alone; others work better together. Multiple people in the
parlor can make training a new milker easier and can increase safety for employees
because there is always help available. However, the responsiblity for the milking is not
clearly defined and personalities of employees working together can cause problems.
This becomes a decision based on the people working and the capabilities of your
equipment. Larger parlors nearly always require multiple employees working as a team.

Safety - Worker safety will become a more important issue in the 1990's. Some states
already charge sizable premiums for worker compensation insurance. Safety needs to be
designed into milking facilities and trained into workers' routines. Parallel parlors offer
some advantages in reducing injuries from cows. A higher platform (about 40") can
reduce stress on back and shoulders. Think safety when making changes to a high
performance parlor.
(Key Words: Dairy Barn Management, Milking Parlors, Milk Labor)
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PURCHASING AND MANAGING YOUNG BULLS

W. A. Zollinger, G. R. White, and G. Colyerl

Purchasing young bull calves has become an economic reality in the beef industry. Older
bulls require a larger investment for the breeder of seedstock because of the extended
time involved in the feed and care of two-year-old bulls. Since fewer performance test
are available for young calves, less is known about the genetics of growth rate than older
bulls and the buyer is more at risk when purchasing younger bulls. In many cases, two-
year-old bulls are those that did not sell the previous year and as a group are lower
performing animals. A breeder will have more young bulls available than two-year-olds,
which gives more opportunities to select the better performance bulls. The exception
may be herds where only older bulls are sold. Most breeders prefer selling young bulls
to avoid the added costs from another year of feed and management.

Younger bulls usually cost less and have less invested in their development. Young bulls
are also the best management decision available to control trichomoniasis. Older bulls
are often carriers of the organism and the replacement with younger bulls removes these
from spreading to disease.

The breeding ability of bulls usually is at its highest between 18 months and 21/2 years of
age and declines after 5 or 6 years of age. Older bulls then are not used until the end of
their peak breeding effectiveness. Often an extra calf crop can be sired from each bull
by using them as yearlings. It is, however, the obligation of the new owner to grow out
young bulls in a satisfactory manner. The need for proper growth and development still
exists and continues after the breeding season.

Selection of young herd bulls

The implications of this purchasing practice are two-fold in that (1) the purchaser must
assure adequate development of the young bulls and (2) selection of superior genetics
should be better in young bulls because the high performance two-year-olds will have
been sold the previous year. However, the performance records of younger bulls may not
be as complete as those on older bulls. With young calves it is a good idea to select
more bulls than needed to avoid the risk of individual(s) that do not develop as
expected.

Prior to selecting an individual, bull a buyer should first determine which breed or
breeds will influence their cow herd. The choice of breeds should be based on a long-
range plan developed by matching breed strengths to production goals. Individual bull
comparison should be done within breed. This avoids confusion due to differences
between individual performance and breed characteristics.

1Colyer Herefords, Bruneau, Idaho
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The next decision is which herds will provide the genetics via bulls and should be based
on both the herd genetic background and the breeders' reputation. Finally, the buyer
must make selections among available calves.

The best tool available to evaluate the breeding value of a bull is Expected Progeny
Differences (EPD's). Most breeders can obtain this information through the appropriate
breed association. In order for EPD's to be useful, buyers must first determine their
production goals. For example, increasing weaning or yearling weights, increase
maternal milk, or increase calving ease. The selection then should emphasize those
traits most related to the breeding goals of the rancher.

Buyers choose bulls based on their expected ability to improve a particular area of
production. One bull cannot have the same impact on all cows within a herd. It is
therefore the buyer's responsibility to match the bull calves they select to their cow
breeding objectives.

Breeders should have the opportunity to collect growth data on yearling bulls through a
test station, on ranch test, or other programs. However, weaned bulls will not have this
data available. Consequently, the accuracy of EPD's on young bulls are relatively low
and indicates that the value of the EPD might change as other records are added in the
calculation. Conversely, younger bulls have progeny a year earlier and the producer can
evaluate performance much sooner.

Although EPD's on young bulls should be evaluated with caution, a buyer can use EPD's
to group potential sires and then select an individual(s) from the group of bulls on visual
evaluation. EPD's are used to compare bulls within the breed and are not intended to
compare bulls between breeds.

Buyers select herd sires partially on the basis of individual performance. This information
is helpful when selecting bull calves when it is available. Most breeders will have actual
weaning weights adjusted to 205 days of age and/or yearling weights. Adjusted weights
give a useful comparative value for ranking calves within a similar age group. Younger
calves may have a higher adjustment yet can still be rather small. It is an advantage for
the bull calf to have been born early in the calving season and to have the desired size
for his age. Bull calves of the British breeds (such a Hereford and Angus) should weigh
over 550 lbs (noncreep fed) at 205 days and calves of the larger Continental breeds (such
as Simmental and Charolais) usually weigh more than 600 lbs.

A calf at weaning time is mainly a reflection of the mothering ability of its dam. Milking
ability of the dam is responsible for about 60 percent of the variation in weaning weight
of the calf. The other 40 percent is determined by the genetics of both sire and dam for
growth.
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When buying bull calves, it may be a good idea to select a few more than are going to
be needed because some may not develop as anticipated. Even young calves can be
selected for structural soundness. Look for calves that stand correct on their feet and
legs. Calves should be neither too straight legged nor have too much set (angle) to their
hock. An extreme either way could shorten the productive life of a bull. Calves should
also have a muscle structure that allows them to move freely and easily. Check eyes to
make sure calves can see clearly as this can affect the amount of traveling that bulls do
to breed cows. Most bull calves have two normal testicles, but it is a wise practice to
check each calf. Most physical abnormalities are readily visible. A thorough breeding
soundness examine on each potential purchase is recommended.

Handle as a test group

Bulls purchased as yearlings are usually ranked within the herd or test group according
to average daily gain or weight per day of age. Likewise, genetic differences in growth
potential can most easily be evaluated if weaner bulls are handled in contemporary
groups. Bulls challenged with high energy rations, over a suitable period of time (120
days or more) will develop body composition differences. Thus, additional information
on genetic potential can be evaluated if weaner bulls are handled as a group in their new
location. A suitable growing ration should be fed and all bulls given equal opportunity
to eat. They can then be weighed as yearlings and ranked according to performance.

Final weight, to determine adjusted 365-day weight, should not be taken before bulls are
330 days of age, or beyond 450 days. Weigh bulls with a normal fill, neither too full nor
too empty.

Nutritional consideration

Probably the most common mistake made in purchasing young bulls is the failure to
provide an adequate diet to continue growth and development. Often bulls are
delivered, turned out with other bulls, and left to "rough it" until breeding time. Thus,
bull development is delayed and sexual maturity is not achieved and the resulting calf
crop is decreased.

The first step in providing adequate nutrition is determining the desired level of
performance. Typically, young bulls have 160 days to grow from weaning to yearling age.
Because of the growth potential of our current beef population, yearling bulls are heavier
than 1000 lbs. Therefore, daily gains of 2.5 to 3.0 lbs. are needed in young bulls. High
energy diets (those with grain) are needed to attain these performance levels.

Rations should include concentrates fed at about 1% of body weight for the bulls. That
is, 600-pound calves can easily consume about 6 lbs of grain fed with hay or silage fed
free choice. This will help promote rapid growth without excessive fattening.
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As the bulls increase in size, the amount of grain will increase to reflect the 1% of body
weight unless it is obvious that they need more high-energy feed.

Bulls should also follow similar nutritional diets for the approximate 120 days from
yearling time until breeding time. All bulls should be gaining weight and some condition
during this time. A young bull will use body stores of energy and loose over 100 pounds
during the breeding season. It is best if these come from energy stored as fat (condition)
rather than muscle tissue since the bull is still growing. Conversely, excess condition
lowers the bull's fertility and libido and should be avoided.

Here are two examples of bull calf rations that are self-fed.

Ration 1. (self-fed) Alfalfa or Grass Fed Free Choice

Ingredient	 Pounds

Coarse ground or rolled oats	 50
Molasses dried beet pulp	 20
Wheat bran	 15
Coarse ground or rolled barley 	 5
Coarse ground or rolled corn	 5
Soybean oil meal 	 2.5
Linseed oil meal	 2.5

100
Ration 2. (complete ration)

Ingredient	 Pounds

Ground ear corn	 35
Ground or rolled oats	 15
Cottonseed meal	 10
Wheat bran	 5
Molasses	 5
Cottonseed hulls 	 20
Chopped alfalfa hay	 10

100

Rapidly growing young bulls need about 13 to 14 percent crude protein in their diet.
Also, the ration should be from 65 to 70 percent total digestible nutrients. As the bulls
approach 10 to 12 months of age, the protein can be reduced to 10 percent.
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The manager needs to provide salt and a mineral mix. A mixture that has given good
results is equal parts ground limestone, dicalcium phosphate, and trace-mineralized salt.

Yearling bulls should be well-grown, but not too fat. The energy content of a ration
should be reduced if bulls are getting too fat. Fat bulls may fatigue rapidly, contributing
to fewer cows conceiving.

For a yearling bull to be used successfully, he should have reached puberty 3 to 4 months
before breeding time. The age of a bull at puberty depends on several interrelated
factors, but size or weight is probably the controlling factor.

The production of semen by a young bull largely depends on his overall growth as well
as the development of his testicles and other reproductive organs. There is a positive
correlation between size of testicles and volume of semen produced.

Facilities

When bulls are mixed with others, the resulting fighting can be detrimental. Buying and
raising young bulls as a group verses buying older bulls from various breeders can reduce
fighting and associated injuries. While it would be best to separate young bulls into
separate breeding pastures from older bulls, we recognize that most producers have
limited breeding pastures. When developing breeding plans that include different
breeding pastures for different groups, separate the bulls based on age to insure good
breeding response. If older bulls are going to run common with younger bulls, pen them
together prior to the season to allow time for social interaction which always occurs.

Commercial producers buying bull calves or yearlings need equipment and suitable
facilities for growing them out. A large well-drained lot that gives opportunity for some
exercise is desirable. Exercise over rough or rocky ground will help the animals avoid
the foot problems that sometimes occur when bulls have been fed heavily to get into sale
condition. Locating feed areas away from water sources will facilitate movement of bulls
and encourage exercise. Raising bull calves on the same type of terrain that force travel
will help condition them for breeding cows.

Some type of shelter or housing is advisable where bull calves are confined and the
winters are severe or exceedingly wet. An open-sided pole-type shed is desirable, and a
partially surfaced lot is helpful if mud is a problem. A loafing shed should provide about
25 to 30 square feet per calf. A completely surfaced lot should provide about 50 square
feet per animal, and a partially surfaced lot should allow about 150 square feet per head.

Feeder space should be 24 to 30 inches of bunk space per head if all animals eat at the
same time. Horned bulls require more bunk space than polled bulls. If self-feeders are
used, it is helpful to place the feeder near the fence line so it can be filled without
entering the lot.
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Young bulls need access to a plentiful supply of water. Freeze-proof watering facilities
are a help. If the water system should freeze up, haul water if necessary. Too little
water can cause slow growth and may result in formation of urinary calculi (stones) or
other health problems.

If more than 30 bull calves are to be fed, it is helpful to divide them into two groups. It
is also a good idea to separate polled calves from horned calves.

The health program

Bulls bought as weaners or yearlings have time to adjust to any environmental problems
particular to the new ranch. Buying bulls at a young age gives the new owner the
opportunity of including the new animals in the overall herd-health program. The
breeder or seller should indicate what vaccinations have already been given. Most bull
calves will have had calfhood shots for blackleg and malignant edema. Booster shots for
these diseases are necessary and usually are given in a pre-conditioning program before
weaning. Most pre-weaning health programs include protection against clostridial and
other diseases associated with feedlots. In addition, there should be a program for the
control of both internal and external parasites. If there are questions, ask your local
veterinarian about recommended health practices for your area.

Summary

To summarize, buying bull calves can be a sound practice if they are properly selected
utilizing EPD's, performance data, and visual appraisal. After the selection is made,
proper management and development are necessary, including herd health, nutrition, and
environment to insure a successful program.

Proper development of young bulls after purchase can have a positive impact on herd
fertility. Low fertility in the bull battery can mean few calves, thus, a producer needs to
insure proper nutrition and care for young bulls after they are home as well as in transit.

(Key Words: Bull Selection, Young Bulls, Managing Bulls)
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THE USE OF SOYBEAN PROTEIN SUPPLEMENTS WITH
LOW QUALITY ROUGHAGE FOR GROWING BEEF CALVES

J. D. Albro, D. W. Weber, and T. DelCurto

Three different soybean supplements are being evaluated as winter protein
supplements for weaned, growing beef steers. Soybeans and soybean products are
very popular as protein supplements for the livestock industry throughout the U.S., but
vary in the degree of use depending on location and market price. This study was
designed to evaluate the efficacy of replacing a traditional soybean meal (SBIM)
supplement with other sources of soybean protein, such as extruded soybeans (ESB)
and whole soybeans (WSB). The primary objectives of this study are to: 1) evaluate
and compare performance of weaned steer calves receiving a soybean meal plus
rolled barley (SBM + BAR) supplement, WSB, or ESB as protein supplements on low to
medium quality cool season grass hay. 2) Compare the effects on the intake and
digestibility of the forage components in the respective rations. 3) Compare rate and
extent of protein digestion of the different soybean supplements in the rumen.

Trial 1

Forty British X Exotic weaned steer calves averaging 250 kg have been stratified by
weight across a completely randomized design to groups of 5 animals on 4 treatments
with 2 replications of each treatment. Treatments consist of ground hay only (negative
control), ground hay plus WSB, ESB, or a 62% SBM 38% rolled barley supplement.
Hay is being fed ad libitum to all animals and supplements are fed at 1.5, 1.36, and
1.48 kg respectively to each group. Each supplemented treatment provides .80 kg of
crude protein per hd/d on a dry matter basis.

Steer weights are being recorded every 28 days. Each weigh period is being analyzed
for average daily gain and feed efficiency. Dry matter intake per pen is being
measured weekly. Preliminary results (day 28) indicate average daily gain and feed
efficiency of .77, 3.7, .95, 3.4, 1.3, 2.4, .55, 4.7 kg for WSB, ESB, SBM + BAR, and
CONTROL respectively. Forage dry matter intakes have thus far been greatest for the
SBM + BAR and CONTROL treatments.

This feeding trial was initiated on December 21, 1990 and will continue until April 12,
1991.

Trial 2

Four ruminally cannulated crossbred Hereford steers averaging 233 kg are being used
for a digestion study. The study is utilizing a 4X4 Latin square design to give 4
replications of each treatment in Trial 1. Hay is being fed ad libitum once daily and
supplements are being fed once daily at 1.5, 1.36, and 1.48 kg for WSB, ESB, and
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SBM + BAR respectively. Each of the 4 periods of 23 days will commence with a 14-
day adaptation period. A 7-day intake and fecal collection period is to measure dry
matter and fiber intake and dry matter and fiber digestibility. On day 22 rumen fluid
samples will be collected at 0, 3, 6, 9, and 12 hrs post-feeding to measure rumen pH,
volatile fatty acid, and rumen ammonia concentration. On day 23 rumen evacuations
will be conducted to measure dry matter and indigestible fiber fill, intake, and passage.

In situ nylon bags will be used to measure rate and extent of forage fiber and protein
degradation in the rumen. Forage dry matter and neutral detergent fiber
disappearaVices will be measured at 0, 6, 12, 24, 36, 48, 72, and 96 hrs from the time
of insertion into the rumen. Supplemental crude protein disappearance will also be
measured at 0, 6, 12, and 24 hrs from the time of insertion into the rumen.

It is the researchers hope that the results of the digestion trial will be useful in
explaining the performance responses observed in the pen study (Trial 1).
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ALFALFA SUPPLEMENTATION OF BEEF CATTLE GRAZING
WINTER SAGEBRUSH-STEPPE RANGE FORAGE

T. DelCurto, S. D. Brandyberry, R. K. Barton, and R. F. Angell

Several studies have been conducted or are planned in the near future to evaluate the
efficacy of wintering beef cattle on rangelands in the Northern Great Basin. This
research directive is designed to evaluate alternatives to traditional winter management
of beef cattle, as well as, alternatives to managing private and public sagebrush-
steppe rangelands. The overall objectives are: 1) to determine if grazing cattle during
the winter months represents a viable alternative to traditional hay feeding
management systems; 2) to evaluate winter grazing as an alternative use of public
rangelands within multiple use goals and 3) to define supplementation strategies
optimizing cattle performance with efficient use of dormant range forage resources.

Our research is currently in the second year of a two year study evaluating graded
levels of supplemental alfalfa on beef cattle performance and utilization of the dormant
range forage resource. In year 1, 48 head of mature gestating Hereford X Angus
cows were stratified by age and body condition, and, allotted randomly within
stratification to one of the following treatments: 1) control, no supplement; 2) 1.5 kg
supplemental alfalfa pellets; 3) 3.0 kg supplemental alfalfa pellets and 4) 4.5 kg
supplemental alfalfa pellets. In year 2, 72 mature gestation Hereford x Angus cows
were allotted in the same manner and to the same treatments as year 1. For both
years, cows were gathered daily at 0900 to 1200 hours and individually fed there
corresponding treatment supplements. Individual feeding of the cows began in early
November and continued through February 21 (year 1) and January 15 (year 2). The
second years study was shortened due to a lack of available forage and concern over
the health of the unsupplemented control cows. Weight gains and body condition of
the cows were monitored on a 28 day basis throughout the winter grazing period.
Additional cow weight, body condition and calf weights were (year 1) and will be (year
2) obtained at calving, just prior to breeding and mid-summer.

In addition to cow performance measures, esophageal steers have been used to
monitor diet quality throughout the winter grazing period. Four consecutive days of
collections have been made at the beginning of December, January (for year 1 and 2)
and February (Year 1, only). Forage intake is being estimated by dosing chromic
oxide sustained release boluses to determine fecal output and an internal marker
estimate of digestibility. Intake estimates correspond to the same time periods as the
esophageal collections during both years. In addition, vibracorder and digital
pedometers were used to estimate the influence of graded levels of alfalfa on time
spent grazing, pattern of grazing and distance traveled.
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Results from these studies will be presented in the 1991 Range Field Day to be held at
the Squaw Butte Range Station, June 25.

Research tentatively planned for the winter of 1991-92 will evaluate both long stem
alfalfa hay verses sun-cured alfalfa pellets and feeding daily verses alternate days.
The treatment structure will be a 2x2 factorial contrasting the following treatments:

1). Long stem alfalfa hay fed on a daily basis
2). Long stem alfalfa hay fed on a alternate day basis
3). Sun-cured alfalfa pellets fed on a daily basis
4). Sun-cured alfalfa pellets fed on a alternate day basis

The alfalfa supplements will be derived from the same cutting of alfalfa and, on a
alternate windrow basis, harvested as sun-cured pellets or long stem alfalfa hay. All
cows will be fed the equivalent of 5 pounds of supplement per day. Cows will be
gathered daily and individually fed their corresponding treatment supplements.
Measures of interest will be the same as those described in the previous study.
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UTILIZING GRASS SEED RESIDUES AS A WINTER FEEDSTUFF
FOR BEEF CATTLE

T. DelCurto, M. M. Stamm, M. R. Horney, and R. K. Barton

Several studies have been conducted or are planned in the near future to evaluate the
efficacy of using grass seed residues as a winter feed for beef cattle. The overall
objectives of these studies are; 1) to accurately define the nutritive value of grass
seed straws relative to traditional meadow hays and 2) to evaluate strategies which
optimize the use of the straw, minimize the use of supplements while still maintaining
an acceptable level of beef cattle performance.

One study has been completed (see research reports section) and three others are
currently in the concluding stages. Two of the concluding studies focus on
supplementation versus ammoniation as tools to increase the nutritive value of tall
fescue straw. In experiment 1, 10 Hereford x Angus yearling steers were used in a
dual latin square design evaluating a 2x2 plus one factorial arrangement of treatments.
Treatments consisted of:

1). meadow hay plus + .45% body weight (BW) suncured alfalfa pellets
2). tall fescue straw
3). tall fescue straw + .45% BW suncured alfalfa pellets
4). ammoniated tall fescue straw
5). ammoniated tall fescue straw + .45% BW suncured alfalfa pellets

Results from this study will provide detailed information in regard to the nutritive value
of supplemented and(or) ammoniated straw. Intake, digestion (rate, extent, and
nutrient) and digesta kinetics will be variables of interest. In experiment 2, eighty-
seven mature Hereford x Angus cows were stratified by age and body condition and
randomly allotted within stratification to one of the following treatments: 1) meadow
hay; 2) tall fescue straw plus 5 pounds of supplemental alfalfa hay and 3)
ammoniated tall fescue straw. Weight and body condition is being monitored at the
beginning, midpoint (day 56) and end of the feeding period (day 112). In addition,
weight and body condition will be obtained prior to breeding and at weaning to
address the influence of the previous winters nutritional treatment. Cow reproductive
efficiency and calf growth rates will also be measured.

A third study was conducted at the Union Experiment Station evaluating the influence
of various types of supplemental protein sources on the intake and use of tall fescue
straw. Ninety-six mature Hereford x Simmental cows were stratified by age and body
weight, and, allotted randomly within stratification to two replications of three
treatments: 1) Biuret plus barley; 2) Soybean meal plus barley and 3) Corn Gluten
meal plus barley. Supplements were fed on a daily basis at 5 pounds per head per
day. Each supplement was formulated to provide an equal quantity of protein and
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energy. Therefore, this study compares a nonprotein nitrogen supplement (1) with a
highly degradable protein supplement (2) and a high bypass protein supplement (3).
Measures of interest are similar to those described for experiment 2. Results form this
study, as well as, the previously described studies will included in the 1992 Livestock
Day Report.

Studies tentatively planned for the future include an extensive survey of the grass seed
residues available from the Willamette Valley and the Grande Ronde Valley. Numerous
samples of residues will be taken corresponding to type of residue, variety of residue
and location of straw and harvesting technique. Special emphasis will be placed on
turf type tall fescue varieties particularly in regard to determining endophyte infestation
and alkaloid contents. This survey will, therefore, provide valuable information in
regard to the nutritive value of the various types of grass seed residues, in addition to,
more clearly defining the potential of endophyte induced problems with turf type tall
fescues.
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OSU RESEARCH IN MUSCLE BIOLOGY

N. E. Forsberg

In the first year we have completed several studies. Results of these studies are
summarized briefly below.

FASTING STUDY (M.A. lian, GRA). Mechanisms by which muscle proteins are
degraded in normal animals are not well understood. To gain insight into these
processes, we use models in which muscle protein degradation is altered from its
normal state, and characterize the changes which occur within the model. Fasting
provides a convenient means by which we may study muscle protein degradation
under stimulated conditions.

Fasting increases muscle protein degradation and causes a small increase in activities
of proteolytic enzymes. When we assayed mechanisms accounting for changes in
enzyme activities, we determined that messenger RNA (mRNA) concentrations
encoding proteolytic enzymes were increased in skeletal muscle and were either
unaffected or reduced in other tissues. Hence, the regulation of muscle proteinase
gene expression appears to differ from regulation in other tissues. We plan to follow
up on these observations by trying to identify the agent in blood which mediates
changes in mRNA levels arise from changes in rates of transcription of the genes
encoding the proteinases. This work has been supported by a USDA grant awarded
to N. Forsberg in 1988.

EFFECTS OF CASTRATION ON GROWTH (B.R. Ou, GRA). In a study with sheep
we undertook a project to investigate how castration affects muscle growth.
Castration did not affect Iamb growth until after weaning. After weaning, ram growth
rate to market weight exceeded that of wethers by 17 percent. Muscle weights of
rams at market weight were also larger than muscle weights of wethers. To determine
whether the larger rates of muscle growth of intact rams were due to lower rates of
protein degradation, we assayed activities of proteolytic enzymes in ram and wether
muscle samples and found no differences. Hence, we conclude that castration effects
a reduction in muscle growth by reducing muscle protein synthesis.

EFFECTS OF AGING ON MUSCLE GROWTH (B.R. Ou, GRA). As animals age,
rates of muscle growth are reduced. This is associated with reductions in rates of
both muscle protein synthesis and muscle protein degradation. The mechanisms
underlying age-dependent attenuation of muscle protein degradation have not been
identified. In two studies (one with lambs and one with rabbits) we investigated this
process. We found that age-dependent attenuation of protein degradation is caused
by 3 processes:
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a. as animals age, proteins accumulate in muscles and these proteins dilute the
specific activities of muscle proteinases,

b. protein synthetic capacity (RNA content) of muscle declines as animals age.
Hence, fewer proteinases will be synthesized in older animals, and

c. Messenger RNA concentrations encoding proteinases decline as animals age.
This is not the result of specific down-regulation of proteinase gene expression
but is instead associated with changes in the level of house-keeping gene
expression relative to the total RNA pool.

AMINO ACID TRANSPORT (J.Y. Yeh, Bor-Rung Ou, GRAs). A minor component of
our research effort is to characterize mechanisms by which nutrients enter muscle
cells. Specifically, we have been studying mechanisms by which leucine, an essential
amino acid, enters muscle cells. We spent about 2 years characterizing the system
and recently made the surprising observation that if you reduce protein synthesis in
muscle, leucine transport is increased. Hence, we are proposing that in normal
skeletal muscle that there exists a protein which represses transport and when its
synthesis is reduced transport is increased. Further studies are planned to
characterize the putative repressor in more detail. A grant to the NIH will be submitted
in July of 1991 to obtain support for this project.

PROTEIN KINASE C's AND CALPAINS IN THE BOVINE CORPUS LUTEUM (M.A.
Man, GRA). In collaboration with Dr. Fred Stormshak, we have received a USDA
grant to study the biology of oxytocin secretion in the bovine corpus luteum. M.A.
Dian, a graduate student currently working with Neil Forsberg, will be continuing to
work on this project as a post-doctoral research associate in the summer of 1991.
Because oxytocin secretion from the CL is controlled by protein kinase Cs (PKC) and
because proteinases (i.e. calpains) metabolize the PKCs, the project will first
characterize PKC and calpain isoforms in this tissue. The project will involve many
different techniques in biochemistry, immunology and protein chemistry.
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STUDIES ON THE PREGNANT MARE AND NEWBORN FOAL

D. W. Holtan

The two studies reported herein are part of ongoing research to determine the source,
normal and abnormal concentrations and biological significance of a group of steroids
related to progesterone. Many of these compounds are chemically reduced and thus
may be simple metabolic end-products. However, since some are known to have
biological activity in other species, and concentrations in pregnant mares and
dysmature foals are extremely high, these compounds may have important regulatory
function in the equine.

In the first study, plasma progestins in newborn foals were quantified by gas
chromatography - mass spectrometry. In normal foals (n=3) 5-pregnene-3,6,20/3-diol
(P5-fl) increased from birth to 6 hr and thereafter declined to 72 hr (3.1 ± 1.0, 6.4 ±
1.1 and .09 ± .01 µg/ml, respectively (mean ± sem); 5a-pregnane-3fl,20fl-diol (5a-
13fl) similarly increased and decreased (1.2 ± .7, 1.3 ± .8 and .3 ± .2µg/m1 at 0, 6
and 24 hr, respectively). Pregnenolone, 5-pregnene-3)3,20a-diol, 5a-pregnane-3,6,20a-
dial and 3$-hydroxy-5a-pregnan-20-one were highest at birth (2.3 ± .4, .5 ± .1, .8 ±
.4 and .5 ± .1 µg/ml, respectively) and declined gradually and were low or
nondetectable at 72 hr; progesterone, 5a-pregnane-3,20-dione and 20a-hydroxy-5a-
pregnan-3-one were not detected. Treatment of normal foals with ACTH (.22 IU/kg
bwt, i.v., n=3) did not affect pregnane concentrations; as previously reported cortisol
is increased by this treatment. In three dysmature foals P5-0,6 and 5a-0,6 were
generally lower at birth than in normal foals and increased gradually to maximum at 48
hr for P5-/p3 (16.2 ± 7.3 µg/ml) and 24 hr for 5a-/3/3 (.8 ± .1 µg/ml). All other
pregnanes generally declined from birth in dysmature foals but were considerably
higher than in normal foals at 48-72 hr. These data suggest metabolism of
pregnenolone to other pregnanes is abnormal in dysmature foals, characterized
primarily by accumulation of the 20$-hydroxylated products P5-0,6 and 5a-i3,6.

In the second study, two reduced progestins were tested in pony mares for their
biological effects on inhibiting equine LH (eLH) and ovulation. Pony mares were
treated daily (50 mg, im) with 5a-pregnane-3,20-dione (5a-DHP, n=9) or 3$-hydroxy-
5a-pregnan-20-one (3$-5a-DHP, n=4) from Day 6 through Day 18 postovulation plus a
luteolytic dose of PGF2a (5 mg, im) on Day 8; control mares (C, n=6) received only
PGF2a on Day 8. Days from treatment to ovulation were not different between C, 5a-
DHP and 3$-5a-DHP groups (13.3 ± .4, 14.9 ± 1.2 and 14.3 ± .2 days, respectively,
mean ± s.e.m.) However, two mares in the 5a-DHP group had delayed ovulations (19
and 21 days) which was similar to progesterone-PGF 2a treated mares (positive
controls) in which ovulation was delayed to 21.5 days. Concentrations of eLH on Day
13 (mean day of ovulation in C mares) were lower (P<.05) in 5a-DHP treated mares
(44.3 ± 6.1 ng/ml) but not different in 3$-5a-DHP treated mares (68.8 ± 2.6 ng/ml)
when compared to C mares (64.1 ± 7.6 ng/ml) on their day of ovulation. These data
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indicate the reduced progestin 5a-DHP does inhibit eLH and delays ovulation in some
mares but this level of treatment is not sufficient for complete inhibition as observed
following similar progesterone treatment.

Further studies are underway to determine the biological effects of these compounds
in vivo during early pregnancy and in vitro by studying their metabolic pathways.
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ENDOCRINE RESPONSES OF EWE LAMBS EXPOSED TO
A 500 kV A-C TRANSMISSION LINE

J. M. Thompson, F. Stormshak, J. M. Lee', and D. Hess2

An experiment is being conducted to examine the biological responses of ewe lambs
chronically exposed to electric and magnetic fields (E/MF) produced by a commercial
500 kV a-c transmission line. Twenty Suffolk ewe lambs 7 weeks of age ( body
weight = 27 kg) were assigned randomly in equal numbers to a control and treatment
(line) group. The line group of lambs, maintained on a metal slotted-floor pen, were
exposed to the E/MF beginning on April 6. Control lambs, housed in a similar pen,
are located 229 meters from the transmission line. Electric and magnetic field
strengths to which line and control lambs are exposed are 4.1 to 7.5 kV/m and 15 to
50 vs .1 to .4 mG, respectively. The following end points are being monitored: Body
weight, wool growth, behavior and changes in serum concentrations of melatonin,
cortisol and progesterone. Blood samples are collected via indwelling jugular vein
catheters at .5 to 3 h over eight 48 h sampling periods and analyzed for melatonin and
cortisol. Serum progesterone is monitored twice weekly from 23 wk of age to
determine onset of puberty.

Growth of control and line lambs as determined by weekly weighings has not differed
during the course of the study. Mean body weights of control and line lambs at 1 yr
of age were 92.9 and 91.1 kg respectively. Similarly growth of wool measured on the
side and britch areas of control and line lambs has not differed. Behavior of control
and line lambs has not differed in percentage of time devoted to such activities as
feeding, drinking, standing and resting. Lambs in both groups spend over 50% of
their time resting.

Serum concentrations of melatonin have been determined for two of the 48 hr
sampling periods (18 and 32 wk of age). Serum concentrations of melatonin are
maximal during hours of darkness and minimal during hours of daylight. Mean
nighttime melatonin concentrations during the 48 hr sampling period at 18 wk of age
were 14.7 (night 1) and 27.6% (night 2) less for the line group but the differences were
not significant. Mean nighttime melatonin concentrations at 32 wk of age were similar
for the line and control group (P > .05). Age at puberty did not differ (P > .05) between
groups (controls, 241.2 2.2 days; line 236.2 ± 3.3 days). Average body weight at
puberty for the control and line group was 72.5 and 72.9 kg, respectively. Serum
concentrations of cortisol varied markedly within and between animals and were not
affected by treatment (P > .05).

Bonneville Power Administration, 2Oregon Regional Primate Research Center
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This research is supported by Bonneville Power Administration, Western Area Power
Administration, Salt River Project, American Electric Power Service Corp., Hydro
Quebec and Houston Lighting and Power Co. (Intergovernmental Agreement No. DE-
B179-90BPO4293).
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EFFECT OF LATE GESTATION SUPPLEMENTATION OF MULTIPLE
BEARING EWES ON LAMB BIRTH WEIGHTS, SURVIVAL AND WEANING WEIGHT

J. M. Thompson

Late gestation level of supplementation is being evaluated in 3 flocks located in Curry
County (200 ewes), Douglas County (200 ewes) and at OSU (180 ewes) to determine
its effect on lamb birth weight, survival rate and weaning weight. This project is being
funded by the Oregon Sheep Commission.

At each location ewes carrying multiple fetuses were identified using a linear real-time
ultrasound device and half of the group at each location assigned at random to a
control or supplement treatment. The control group at each location consisted of the
normal flock nutritional management for late gestation (i.e., winter pasture plus
supplemental hay fed to the entire flock with no preferential feeding for ewes with
multiple fetuses). The supplemental group at each location received the same
nutritional regime as the control group plus 1 pound of corn the last four weeks of
gestation.

One month prior to lambing all the ewes at the various locations were body condition
scored and weighed. Ewes were again body condition scored just prior to lambing.
At each location lamb birth weights, lamb survival rates (24 hour, 1 week) and lamb
weaning weights will be recorded. The numbers and weights of lambs weaned will be
related to supplemental feed costs to determine likely returns. This should allow
producers the opportunity to determine economic benefits of using ultrasound to
determine fetal numbers and supplemental feeding of multiple bearing lambs.
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